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By using standardized or custom-built Cleveland 


for built-in OEM 
drives, Cleveland 


Worms & Gears, machine designers overcome the 
frequently troublesome problem of economically 
providing a quiet and efficient drive in a limited 
custom components space. Cleveland components are available not only 
in standard sets but also in special sizes and ratios. 
" Our wide range of special worm gear production 
Save space, give equipment places us in an unparalleled position to 
furnish worms and gears of special designs. We 
smoother operation maintain a complete and perpetual master worm and 
hob inventory that enables ready duplication of any 
Cleveland worm and gear ever made. 
Our engineering specialists will gladly give you 
complete information on any application where 


specialized worm gear know-how is required. 
Call them today—they’re as near as your phone. 
Or write for Catalog 201F—it gives complete 
data on built-in Cleveland Worms and Gears. 


The Cleveland Worm & Gear Company 


3279 East 80th St., Cleveland 4, Ohio 
Eaton Manufacturing Company 
Drives 
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For Endurance... 
It’s the NEW HEIM @aecéaé® Ball Bearing 


Simplified construction and an entirely new method of ball bearing 
manufacture represents a great stride forward in anti-friction bearing 
design. A solid outer race with deep, continuous, unbroken ball groove; 
and a solid inner raceway with matching ball groove made to fit 
around a full complement of balls. This eliminates the necessity 

for loading slots, split raceways, separators, and all other 
extra and costly assembly devices. The ball grooves are 
burnished, deep carburized, and hardened. The inner 
and outer raceways are machined to a smooth 
finish; the result is quiet, smooth operation, 
longer bearing life, greater load capacities, 


and lower costs. 


The design possibilities in 
this new Heim method of 
construction are almost un- 
limited. One example is this 
4” heavy duty bearing for 
high radial and axial load 
conditions, 


Bearings with plain 
outer members in small sizes, 





. Medium sizes 
or sizes to 2 


diameter and over 


Bearings with flanged 





outer members in all sizes 


Double row type bearings 


FULL COMPLEMENT 
OF Baus —_—t 


Send for bulletin UBB showing stock sizes and 


Dee rape “ a 
suenisneo capacities, or ask about special applications 


a= Manufactured by THE HEIM COMPANY 


(NER RACEWAY 


. 3 for Universal Bearing Corporation § =~ 





we WOR P. 0. Box 486, Fairfield, Connecticut sania? 
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— rings in a multitude of shapes and sizes 
are speeding assembly and cutting production 
costs of a host of industrial and consumer products. 
A leading manufacturer of these efficiency-improv- 
ing parts recently greatly expanded the range of 
applications for retaining rings by adding a com- 
plete line of standard and special rings of Armco 
PH 15-7 Mo Stainless Steel. 

By taking advantage of the ultra-high strength, 
spring properties, good corrosion resistance and high 
temperature properties of this unique metal, they 
now produce retaining rings with performance char- 
acteristics heretofore unobtainable at reasonable cost. 
Their new PH 15-7 Mo rings have the necessary com- 
bination of strength and durability for economical 
service in chemical, food and beverage machinery; 
aircraft and missile components; units for nuclear 


How Armco PH15-7 Mo Stainless Steel 
Helped make a good product better 


reactors, appliances; marine equipment; and other 
applications subject to severe service conditions, 


Simplifies Ring Production 


The simple heat treatment and good fabricating 
characteristics of Armco PH 15-7 Mo facilitate man- 
ufacturing operations. All types and sizes of rings 
can be produced because PH 15-7 Mo is available 
in sheets, strip, plates, bars and wire, including spe- 
cial cold drawn shapes that completely eliminate some 
production steps. 

Consider the design and production advantages 
you can achieve with Armco PH 15-7 Mo or one of 
its companion grades of precipitation-hardening 
stainless steel, Armco 17-4 PH or 17-7 PH. Let us 
send you complete information. Just fill out and 
mail the coupon. 


ARMCO STEEL CORPORATION 

1939 Curtis Street, Middletown, Ohio 

Send me complete information on your special Armco Pre- 
cipitation-Hardening Stainless Steels. We are considering 


them for 





NAME 





COMPANY __ 


STREET 





ARMCO STEEL 





Armco Division + Sheffield Division + The National Supply Company + Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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FEATURED: 


FRICTION DRIVE—WITHOUT RUBBER ROLLERS .. . J Kaplan & D Beaumont 
Floating idlers are spring-loaded to give the needed pressure 


STRESSES IN A PRESSURE-VESSEL HEAD .. . R E Wong, Bell Aircraft 


Easier method puts all strain gages outside where you can see them 


4 WAYS TO STOP A MOTOR .... CH Buchanan, General Electric 


Comparison of methods ranging from mechanical to capacitor braking 


EXPERIMENTS YOU CAN DEPEND ON .... W J Hill, Ford Instrument Co 


This way sets up performance tests that give statistical certainty 


VINYL COATING METHODS FOR METAL... . F J Nagel, The Polymer Processes Inc 
Which kind—solution, plastisol, fluidized bed or laminated film? 


12 CLAMPS FOR FLEXIBLE HOSE . . 


A roundup, in illustrations 


. F W Wood Jr, Vitro Labs 


SPOKED BEARING-SUPPORTS .. . Lawrence Berko, Walter Kidde & Co 


Curves speed analysis of stresses and deflections in such supports 


FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


Plastics in foreign cars—an up-to-the-minute survey 
Aluminum strip-wound coils near commercial production 


Permanent-mold casting usable with high-temp metals and exotics 


Control valves use poppet with four varied-length orifices 


Sheet explosive actuates device that protects test equipment 


Cam-actuated snap switch takes 30 million mechanical actuations 


New data on electrical insulating liquids 


Jigmill dial sets the dimensions directly from blueprints 
Trailer brake cools self centrifugally 


Highly accurate new micrometer requires no operator skill 


New stop clock for labs offers remote operation 
All-angle drafting machine holds settings when raised 


Czech high-speed temperature gage uses sharp-tipped probes 


Swiss watchmakers run into trouble from Russian competition 
Forgotten genius—tTesla, pioneer with alternating current . . 


Battle of the books is being won by the USSR 
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FOR SKILLETS, SAUCEPANS, GRIDDLES* 





PTUTTIVIL Ieee 


Type S above; Type H below. Other designs available. 


IT’S STEMCO THERMOSTATS 


No wonder leading manufacturers of electric appliances 
specify Stemco thermostats. For Stemco thermostats give 
long-life reliability that eliminates service headaches .. . 
are quickly, easily installed . . . are competitively priced. 
Our application engineering service is eager to help you 
solve your thermostatic control problem, whether it 
involves design, production or cost. Try us now. 


manufacturing company, inc. 


P. ©. Box 1007, Mansfield, Ohio 


Other appliances, too, such as percolators, inhalers, 
air heaters, fans, steam and fiat irons, roasters, fry 


kettles, refrigerators, butter warmers, waffie irons, T H E be M oO Ss TAT Ss 
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interesting to Note 


Freedom of Design Builds Stars 


With the 48 in our United States 
becoming 49, and with the 50th 
in the immediate offing, we felt 
that the idea would be particularly 
appropriate for an Independence 
Day cover. ‘There will presumably 
be an eventual official arrangement, 
but as of now our polyglot arrange 
ment of 50 stars of various sizes on 
a field of blue is as good as any 
It is also important at a time like 
this to realize that the strength of 
each of these stars depends upon the 
products vou design, industrial as 
well as military Further, the 
strength of all the stars combined 
is no greater than our combined ability to produce these designs 
We have selected the 50 products rather arbitrarily, but among 
them are certain to be some quite akin to yours Undoubtedly, 
however, yours will function or look differently in general or in 
detail, which brings us to the point of the cover legend, In these 
United States, the designer has the freedom to design as he will, 
subject only to the wants of the buyer and the price he is willing to 
pay. Design is not regimented or forced into an arbitrary mold 
his assures the designer the right to fail, to fall—or to build another 
Star 
lhe cover was painted by Art Director Rooman, based on idk 
from several editors, with the aid of an inexpensive Donald Du 
watercolor set he bought for his youngest son He exercised hi 
artistic license to select star sizes and arrange them as he willed 
now complains that the endless short brush strokes in so detailed a 
painting cost him the freedom of his nght hand for a week or mor 
after he finished 


The Forgotten Genius 


One of the problems of our day is recognizing the truly gifted 
scientist in order to best make use of his capabilities. Unfortu 
nately, it happens that some scientists and engineers make then 
mark, then pass into oblivion, unrecognized. Electrical pioncers 
like Henry, Edison, Bell and Westinghouse will long appear in the 
pages of scientific history books, and as busts in the Hall of Fame, 
but what about Nikola Tesla? This weck marks the 103rd anni 
versary of his birth—an appropriate time to observe his contribution 
to science. 


Yugoslav by birth, Tesla received his engineering training at the 


CONTINUED ON PAGE 7 
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ITS ECONOMY SEALS 


FOR HIGH-VOLUME COMMERCIAL USE 


Economy is usually a primary con- 
sideration in high-volume com- 
mercial sealing applications. The 
Gits Commercial Seal Division 
specializes in design and manu- 
facture of these and other seals 
for just such applications — with 
this economy requirement in mind. 


MARK VI 


For all types of water pumps. Useful 
in high-volume appliance and do- 
mestic water pump sealing applica- 
tions. Rugged, durable, efficient. 
Specified where performance must be 
combined with economy. 


STYLE SGU 


A factory-assembled unit-type seal 
for household appliance manufac- 
turers and other small-budget users 
— Disposal Machines, Washing Ma- 
chines, Refrigerators. 


Plus 


these and other seals 
for standard 


INDUSTRIAL APPLICATIONS 


‘Ag: 


UNIT SEAL 


A complete packaged sealing 
unit containing both rotating 


Write for 
detailed data 


and stationary seal faces en- 
closed in metal housing. Used 
on Speed Reducers, Gear Motors 
and many other types of Power 
Transmission Equipment and 
Machine Tools. 


GITS 5.20-.1-0.c. 


STYLE DPC 


An extra-rugged carbon- or 
bronze-faced seal, for more 
compact installation in heavy 
machine tools and other indus- 
trial machinery. 


COMMERCIAL AND INDUSTRIAL SEAL DIVISION 


1838A South Kilbourn Avenue 


* Chicago 23, Illinois 


Specialists in Lubricating Devices and Shaft Seals for Almost Half-A-Century 





Interesting to Note . . . conrmuen) 


Polytechnic School, Graz, Austria. It was there, too, that 
he received his first rebuke. His teacher in theoretical 
and experimental physics was demonstrating a Gramme 
de dynamo. Tesla noticed sparking at the commutator 
and brushes and asked why not develop a motor that 
didn’t require brushes. This was too much for his pro 
fessors, who spent the rest of the class period embarrassing 
lesla and showing why such a “perpetual motion ma 
chine” would be out of the question. ‘Tesla still felt that 
a brushless motor was possible 

Then one day in 1882 a vision flashed across his mind; 
he clearly pictured an iron rotor rapidly spinning in an 
electric whirlwind—a rotating magnetic field produced 
by the interaction of two alternating currents out of step 
with each other. Six years later he patented this principle 
for an induction motor. 

Meanwhile he was having the trouble described by his 
friend, Kenneth Swezev, in Science (May 16, °58) 
It seems that when Tesla arrived in the US in 1884, he 
had but four cents in his pocket. He soon got work with 
the Edison Machine Works for $18 a week plus the 
promise of $50,000 bonus when he completed the job of 
designing 24 dc dynamos. For a full year he worked 19 
hours a day only to find that the promised bonus was 
all a joke. 

Ac motors were of special interest to Tesla and with 
the help of private capital, he spent the next several years 
Although 


there is no record, almost assuredly Tesla observed the 


experimenting and working on his ac system 


principle of braking a ninduction motor (p 60) by revers 
ing the field. Eventually, electrical engineers here and 
abroad accepted what ‘Tesla had tried to tell his physics 
teacher many years earlicr. Edison was already lighting 
cities with his direct-current system, but transmission 
costs prevented those in the outskirts from benefiting 
Westinghouse realized the problem and gathered a staff 
to study alternating current as a possible solution (PI 
Jan 27, p 5). 

(he test came when Westinghouse won a contract to 
supply the electric 
power at the 1893 


World’s 
lair. Because therc 


Chicago 


were no large poly 
phase generators, 
Westinghouse built 
1000 hp 
two-phase genet 


twelve 


ators, adopting 
lesla’s ac concept 

lesla died in 
1943. Long before 
that he had dab 
bled with such 
things as a_ gas- 
filled, phosphor 
coated bulb 50 
vears before fluo 


Plaster bust made after Tesla’s death 
by sculptor Ivan Mestrovic. On exhibi- 
tion at the Yugoslav Academy of Art. 
rescent lighting, 

high-frequency currents, radio-controlled weapons, and 
even radar. It is shameful that Nikola ‘Tesla has been 


forgotten so soon after his death and even more tragic 


~<—CIRCLE NO. 6 READER SERVICE CARD 


that his mind and creative abilities were not adequately 
harnessed during his life. Fortunately, many engineer 
ing groups honored his 100th birthday three years ago 
and recent reevaluations of his work in the light of 
today’s technology have rightly increased his stature 


He Took the Sun’s Measure 


As is often the case, advances in one field of scientific 
endeavor directly benefit other groups. So it was in 1638 
when a 20-year-old astronomer named William Gascoigne 
tried to measure the diameter of the sun. He devised a 
form of celestial triangulation which hinged on a very ac 
curate measurement of the sun’s image within his tel 
scope. However, a graduated scale cut into the eyepiecc 
was too crude—and a finer scale couldn’t be read with the 
eve. A new means of measurement had to be conceived 
to do the job 

Gascoigne then developed a special type of caliper 
whose indicating fingers were moved simultaneously in 
opposite directions by a screw having a left-hand thread 
on one end and a right-hand screw on the other. Accord 
ing to Gascoigne’s records, he could measure angles a 
curately to seconds by calibrating the rotation of the screw 
thread. Unfortunately, the Civil War of 1642 prevented 
the young astronomer from further scientific experiments 
He was killed during its first day. 

His principle of using a screw thread as a means of 
measuring gave impetus to the development of the mi 
crometer. The modern micrometers of today (p 65) rely 
on this principle even though their operation requires 
nothing more than pushing a button and reading a 
counter 


Boss Ket on Experiments 


Many an old-timer will remember hearing C. Fl. (Bo 
Kettering’s five-minute intermission talks on science and 
invention given in connection with the General Motors 
Symphony of the Air. Every Sunday from September 1942 
to July 1945, “Boss Ket” would spin a folksy varn that 
usually hammered home the importance of research. H¢ 
believed “there will always be a frontier where there is 
an open mind and a willing hand.” He told his radio 
audience that experiments (p 66), whether conducted on 
a million-dollar scale by GM or in the basement of a lon 
wolf inventor, must be a search for facts, knowing that 
“an ounce of experimentation 1s worth a pound of un 
tried theory.”” Kettering long believed in the necessity of 
maintaining a heavy R & D program. He wanted GM 
to learn by experiment rather than rely solely on the 
printed page 

He once told a story of the college professor who spoke 
to his class before graduation: “I have given you the best 
information available—the best case histories I could find 
Ihe textbooks we have used are the most widely ac 
cepted and reliable. But before we part company, I want 
to caution you that science is developing so rapidly that 
in a few years from now perhaps half of the things | 
have taught vou won't be so. Unfortunately, | don’t know 


which half that will be —Benedict A Leerburger J: 





What the designer conceives...aluminum achieves 
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AND 
SAVINGS 


You save on material, you save on finishing, 
and you save on over-all cost when you de- 
sign with aluminum! (See cost comparisons 
at right.) 


As in the finished shapes shown, aluminum 
offers exceptional design versatility in the 
screw machine process... sharp, clean lines 
...and unusually fine “as-machined” finish. 


In the screw machine process, aluminum’s 
excellent machinability makes possible pro- 
duction versatility. High production rates 
plus low tooling cost assure initial savings 
as well as model-change economy. 


Aluminum offers still more useful properties, 
such as light weight with high strength, cor- 
rosion resistance, non-sparking and non- 
magnetic qualities. 


Kaiser Aluminum does not manufacture 
screw machine parts, but does offer tech- 
nical assistance to parts suppliers through- 
out the country. Contact your local screw 
machine products manufacturer for further 
information and quotations on specific 


parts in aluminum. 


Kaiser Aluminum & Chemical Sales, Inc. 


1924 Broadway, Oakland 12, Calif. 


~~ oa 


See “Maverick” +» Sunday Evenings, ABC-TV Network 


Consult your local TV listing. 


COST DATA FOR 1000 PIECES* 
Aluminum Brass 
Material (53 ies.) $28.20 $52.66 
Less 47% scrap 
(@ 16.5¢/ib.) _ 4.13 
Total Material 
Costs $24.07 $39.16 
Machining 11.80 11.80 
Approximate Tooling 
Costs ($190 1.90 1.90 
Color Anodizing 10.00 
Total Cost $47.77 


(159 its 
(@ 18¢/ ) 13.50 


$52.86 


Total Savings 

per 1000 pieces $ 5.09 (in Aluminum) 

An unlimited number of metal bonded colors are 
available with aluminum— obtainable in other 
metals only by less durable surface coatings 


COST DATA FOR 1000 PIECES* 
Aluminum Brass 
Material (73 tes.) $37.74 $66.05 
Less 52% scrap 
(@ 16.5¢/i8.) 6.27 
Total Material 
Costs $31.47 $45.71 
Machining 25.65 25.65 
Approximate Tooling 
Costs ($200 2 00 2.00 
Clear Anodizing 10.00 
Chrome Plating 
Total Cost 


(218 ibs 
(@ 10¢/ib.) 20.34 


$69.12 


15.00 
$88.36 


Total Savings 
per 1000 pieces $19.24 (in Aluminum) 


“(These are estimated costs based on runs of 
100,000 pieces 


Kaiser Aluminum & Chemical Sales, Inc., 
Dept. SM-1065 
1924 Broadway, Oakiand 12, California 


Please send me the free ‘Color Beauty’ booklet 
with cost data and color-anodizing information 
for aluminum screw machine parts 


NAME 
COMPANY 
ADDRESS 
CITY 


STATE 
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Physical tests at Standard in- 
clude those for special proper 
ties of steel alloys under extreme 
variations in temperature. 
Here, the strength and ductil 
ity of steel are being checked 
for resistance to stress under 
severe conditions of elevated 
temperatures over a prolonged 
period of time. 


Charpy impact and transition 
temperature determinations 
have recently assumed import 
ance in many applications. Here 
a steel sample is immersed in 
liquid nitrogen to determine its 
susceptibility to fracture at tem- 
peratures as low as 300°F. 


Quality control—a vital activity at 
Standard Steel Works 


Every conceivable shop and laboratory test required for modern 
quality control can be performed by Standard’s staff of metal- 
lurgica! technicians. Testing of incoming raw materials; physical 
property tests of steel and other alloys at temperatures from 
several hundred degrees below zero up to red heat; gas analysis, 
ultrasonic, X ray, magnetic particle, fluorescent penetrant and 
microscopic examination of finished products are routine checks 
which assure that the finished, delivered product will meet the 


most rigid specifications. Write Department 4-G for full details. 


Standard Steel Works Division 
BALDWIN -: LIMA: HAMILTON 


BURNHAM, PENNSYLVANIA Rings ¢ Shafts e Car wheels ® Gear bianks « Flanges ¢ Speciai shapes 
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ROLLER BEARING 
PILLOW BLOCKS 
BY LINK-BELT 


MAXIMUM SIZE 
ROLLERS 


HIGH, HEAVY 
INNER RACE FLANGES 


>>, ~ CENTRIFUGALLY CAST 
= 4 ‘p> BRONZE RETAINERS 


: : Series 6800, 6900, 7800, 7900 
Big, mirror-smooth, convex rollers . . . hefty inner race roller bearing pillow blocks have 


flanges . . . centrifugally cast bronze, precision-machined spherical roller bearings with in 
retainers. They're industry's preferred bearing features. And ternationally standardized bound- 
they’re all found in Link-Belt’s new spherical roller bearing ary Conemacens 
. compactly combined in an exceptionally durable two- 
piece housing. 
These self-aligning roller bearing pillow blocks take mis- 
alignment in stride—adjust immediately in any direction 
while maintaining full load capacity. Two types of shaft 
mountings facilitate installation . . . adapter mounting for 
commercial shafting and direct shaft mounting for shafting 
ground to recommended tolerances. And Link-Belt’s rugged LI NK © 
steel multi-labyrinth or dacron-contact seals lock out dirt, BELT 
lock in lubricant. ~ 
For details, call your Link-Belt office and ask for new 
70-page Book 2760. Look under BEARINGS in the yellow SELF-ALIGNING BALL AND ROLLER BEARINGS 
pages of your phone book. 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices and Stock Carrying 


Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydaey); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 
South Africa, Springs. Representatives Throughout the World 61-a 
A 
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One of America’s best known and 
most successful designers, 

Russel Wright, is practically 

a household word to Mrs. America. 

He, more than any other one 

man, has brought practical design to 
the average American housewife. 
Mr. Wright believes “good design” 

should be universal and his 

general aim is to create the widest 

variety of products for 

the widest possible market at the 

lowest possible cost so that 

“good design” can reach everyone. 


: | designs with.. 














le 


‘ 4 
77 
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The portable broiler is high on the list of appliances most wanted by the modern American 
| g PI 


housewife. Until recently, little attention was paid to its design. The unwieldy bulk and lackluster 
styling of most models contrasted with the functional beauty of today’s colorful kitchens and kitchen tools 


Russel Wright, world famed designer, has applied his talents to this appliance and has created a 
broiler with the attractive tailored look designed to harmonize with modern day kitchens. 

In place of the outmoded polished chromium cover, Mr. Wright has utilized Sharon Steel’s exciting 
new Sharonart* stainless in combination with a main shell of colored baked enamel over textured 
Sharonart*. Russel Wright has replaced impractical broiler operation with simple, functional, press- 
down levers that automatically set the thermostat and timer, and has included a stainless steel well-and- 
tree tray designed to be carried to the dining table and generous bakelite handles for safe carry ing ol the unit 

Whether you make broilers—or any other appliance—it’s certain Sharonart* will give your product 
the same fresh look Russel Wright has achieved in this broiler design. The Sharon Steel Corporation, 


Sharon, Pa 


SHARON (“4 STEEL 





of die-pressed forgings helps Federal Pacific make new air 


circuit breakers more ru reed —cuts machining costs in half 


In its new Type DST magnetic air circuit 
breaker line, Federal Pacific Electric Company, 
Newark, N. ]., builds in dependable operation 
and long life with parts of outstanding mechan- 
ical and adequate electrical properties 

lypical of this attention to detail are the 
arcing contacts (left). Similar parts previously 
used had been castings or built-up assemblies 
Now the contact bodies are Anaconda Forging 
Brass-250 die-pressed forgings. The twice 
wrought metal is denser, stronger, withstands 
mechanical shock better—reducing the fatigue 
factor and producing longer service life. Th 
contacts also have higher conductivity. And 
best of all, their consistent dimensional accu 
racy ind 


in half 


smooth finish cut machining costs 


RIGHT: Movable arcing contact assemblies at 
the left and the stationary arcing contact as- 
emblies at the right in a 5-kv Federal Pacific 
ype DST air circuit breaker. They have a 
momentary current-carrying capacity of 60,000 
umperes, Contact tips of tungsten alloy are 
silver-soldered to the forgings. These are two 
ot sever il area whe rt Fede ral Pac ific uses the 
uperior physical properties of Anaconda die- 
pre sed forgings to help provide dependable 
operation and long service life in its line of 
metal-clad swit hge ar. 


I is often easier than you think to achieve high quality and per- 
formance while simplifying fabrication and cutting over-all 
costs. American Brass technical spec ialists are constantly working 
with designers, production engineers and buyers, helping them 
meet their joint requirements—through the use of such Anaconda 
mill products as die-pressed forgings, extruded shapes, special- 
shape tubes. For this kind of practical help, see youl American 
Brass representative or write: The American Brass Company 

Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd 

New Toronto, Toronto 14, Ontario 


a 


e a we =» = 
Federal Pacific takes its circuit breakers out to 


| | e COPPER - BRASS - BRONZE 
. cn ain 3 “ = be . Reomarseage : 5-kv, NICKEL SILVER - MILL PRODUCTS 
1.200 ump breaker in the field Made by The American Brass ( ompany 
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1 & +4 


ScliD 
6,12, 24, 36 Volts 


SCIIDK 


6,12, 24, 36 Volts 


om ma 


~~ 


SC11DB 
4,12, 24, 36 Volts 


2 TYPES + 


r+ 


: : -— oer 
nt: i. 
eS. 2 


SLIIDK 


SLIID 
6, 12, 24, 36 Volts 


SCIIDA 
6,12, 24, 36 Volts 


») = ~~ BL 
errr 


Sc 


4 MOUNTINGS «+ 4 VOLTAGES 


SL 


6,12, 24, 36 Volts 


Se 
4 mt 
+ =~ - 
SLI1IDB 
6,12, 24, 36 Volts 


SLIIDA 


6, 12, 24, 36 Volts 


Off the shelf delivery FROM YOUR P2B DISTRIBUTOR 
ss STANDARD PaB CRYSTAL CASE RELAYS 


Prototype or small-production-run 
quantities of P&B’s micro-minia- 
ture relays are now available from 
your local electronic parts distribu- 
tor. Choose from 2 types, 4 mount- 
ings, 4 coil voltages—32 models 
in aii. 

P&B’s dual coil, permanent 
magnet, crystal case relays remain 
operative under 100g shock, 30g to 
2000 cps vibration. Modern White 
Room production facilities assure 


highest possible reliability. 

The SC conforms to standard 
dimensions and circuitry, and can 
replace ordinary relays of the same 
size. 

The SL, a latching relay, utilizes 
the dual-coil, permanent magnet 
principle to provide a highly effi- 
cient, tenacious latch, assuring high 
contact pressure. 

Order today from your local electron- 
ics parts distributor. 


SC and SL SPECIFICATIONS: 
Shock: 100g for 1! millisec 
Vibration: 30g from 55 to 2000 cps 
195” max. excursions from 10 to 55 cps 


Ambient Temperature Range 
—65°C.to +125 C 
Contact Arrangement: dpdi 
Contact Load: 2 amps at 30 vde 
1 amp at 115 vac, 60 cycle 
Sensitivity 
SL—230 milliwatts ot 25 C. with 
630 ohm coil 


S$C—260 milliwatts ot 25 C. with 
550 ohm coil 


(i?) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 


CIRCLE NO. 15 READER SERVICE CARD 





Failure of any part of a missile—be it the mighty 
Atlas, Jupiter or Thor—can mean failure of the 
mission. That’s why the complex connections in the 
ducting systems of these and other missiles are sil- 
ver brazed. These connections must stand up under 
6,000 psi; they are tested to 12,000 psi. 

In lines made to specifications by Flexonics Cor- 
poration, Maywood, Illinois, silver brazing joins a 
corrugated flexible pressure carrier, a braid sleeve 
and a coupling nipple—all of stainless steel; it per- 
mits joining all of these elements of the assembly 
without danger of annealing the pressure-carrying 
flex or the restraining braid as welding might do. 

Assemblies designed for 6,000 psi operating pres- 
sure are required to withstand a 12,000 psi test and 
take four times their normal operating pressure 
before failure. They may also be required to pass 


No Margin Here 
for joint failure! 


Assemblies in 
ATLAS Missile 


HANDY & HARMAN 
Silver Brazed 








‘Intercontinental Atlas missile being 
made ready for launching. 


16 CIRCLE NO. 16 READER SERVICE CARD 


a flame test in order to meet specifications. 

The silver-brazed connections are used on 
hydraulic and pneumatic systems, fuel drain lines and 
vent tubes. Some of these applications involve rigor- 
ous service with extreme pressure shocks accompa- 
nied by sudden elevations of temperature, which may 
go from —60° to 400-600° F in a matter of seconds. 

A more “‘high level’’ endorsement of Handy & 
Harman silver alloy brazing is not available. On the 
ground or in the air, the qualities of this remarkable 
metal joining method apply; strength, ease of pro- 
duction, cost, gas and liquid joint tightness to name 
a few. The entire brazing story is yours merely for 
the asking. Inquiries and metals-joining ‘‘problem 
exposure’’ may be addressed to Handy & Harman, 
82 Fulton Street, New York 38, N. Y. We welcome 
the opportunity to work with you. 


Source of Supply and Authority on Brazing Alleys 
HANDY & HARMAN 


Generel Olfices: 62 Fulton $t., Mew York 38, %.¥. 
DISTRIBUTORS I PRINCIPAL CITIES 


Close-ups of missile section, showing silver alloy 
brazed ducting assembly. 























Diagram of pressure carrier 


FOR A GOOD START: 
BULLETIN 20. 
This informative booklet gives 
a good picture of silver braze 
ing and its benefits...includes 
details on alloys, heatihg 
methods, joint design and pro- 
duction techniques. Write for 
your copy. 
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How steel tubing saves weight 
in helicopter...in budget, too 


Shown below is the main rotor shaft 
of a new model helicopter. Because 
it was hollowed out of solid steel bars 
to save weight, it was costly to make. 
After machining to thousandths of an 
inch accuracy, previously undetected 
steel flaws showed up. One out of 
every five parts had to be rejected. 
Timken Company Metallurgists 
were consulted. After careful study, 
they recommended a special analysis 


of Timken® seamless steel tubing. 
Savings began immediately. Because 
the hole was already there, no drilling 
was required. Steel was saved. And 
with the extra advantage of uniform 
forged quality in Timken seamless 
tubing, rejects of finished parts were 
practically nil. 

Let us help you cut your costs, get 
better quality finished products. Our 
engineers will recommend the most 


economical tube size for your hollow 
parts jobs, one guaranteed to clean 
up to your finish dimensions. The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable: “ TIMROSCO”. Makers 
of Tapered Roller Bearings, Fine 
Alloy Steels and Removable Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET: 


- Quality that's uniform from heat to 
heat, bar to bar, order to order 

. Personal attention from the ex- 
perts in specialty steels 


. Over 40 years experience in solv- 
ing tough steel problems 


TIMKEN STEEL 


~ 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM WAREHOUSE STOCKS IN 44 CITIES IN THE UNITED STATES 
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Here’s why Dayton Variable 
Speed Cog-Belts are being used 


y more machinery manufacturers 


The Dayton Variable Speed Cog-Belt is one of the most 
successful V-Belt designs resulting from today's demands 
for higher capacities and greater speed ranges in variable 


speed drives. You'll find examples everywhere 


in the textile industry, where 1° speed variation can 
mean the difference between profit and loss, hundreds of 
thousands of spindles are driven by Dayton Variable Speed 
Cog-Belts 


In the appliance industry .. . automatic washer-dryer 
combinations powered by Variable Speed Cog-Belts have 
proved to be a quieter, simpler, cheaper means of shifting 
from 45 r.p.m., the tumble speed, to 200 r.p.m, during the 


spin cycle. 


In the agricultural industry, where complex machinery 
requires variations of speed and power, Variable Speed Cog 
Belts have long been a standard method of precise adjust- 
ment to fit various conditions of load and terrain. 


In the metalworking industry, Dayton Variable Speed 
Cog-Belt Drives are being adapted increasingly 

Why this revolution in speed change mechanisms ? Simply 
because Dayton Variable Speed Cog-Belts have proved 
over and over again . . . that they provide a simpler, cheaper, 
faster way to vary speed and, most important of all, do it 


with predictable accuracy! 


Dayton Variable Speed 
Cog-Belts offer: 
®@ Extreme longitudinal flexibility needed for easy flexing 


around the sub-standard diameters often employed in 


variable flange sheaves 


®@ Maximum crosswise rigidity to prevent squashing and 


distortion under high axial pressures. 


@ The highest pull-out torque of any V-Belt made—due to 


the surer 2£ripping power of the die-cut raw edges. 


Call the Davton engineer today and let him show you how 
you can improve and simplify your design with a Dayton 
Variable Speed Drive that’s accurate at every point in your 


variable speed range. 


Driven directly from a three-speed transmission, this Dayton 
equipped variable speed drivé transmits inputs of up to 
2000 r.p.m. and 70 HP to the traction drive of an agricul- 
tural combine. It enables the operator to vary ground speed 
from 1, to 1434 miles per hour depending on the range 


selected 
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Instead of shifting gears, which have been eliminated in 
this combination washer-dryer, RCA Whirlpool employed 
this smooth-performing Dayton equipped variable speed 
drive to change drum speed from 45 r.p.m. during the tum- 
ble cycles to 200 r.p.m. during the spin cycles. 


For years, textile spinning frames were driven by overhead 
flat belt drives then interchangeable multiple V-Belt 
drives. Efficient Dayton Variable Speed Drives, capable of 
being adjusted within one r.p.m. of optimum speed for 
unvarying quality and maximum production, now provide 
the most up-to-date power transmission method 


Engineered for maximum crosswise rigidity, Dayton Cog- 
Belts withstand heavy shock and impulse loads without 
squashing or deforming. This feature, plus surer gripping 
molded raw edges, gives double assurance of precise speed 


control under any operating condition 


The exclusive Cog design gives Dayton Variable Speed 
V-Belts maximum lengthwise flexibility needed for bend- 
ing around sub-standard diameter sheaves without strain or 
excessive heat build up This stronger, lighter-weight con- 
} 


struction operates at speeds up to 2000 r.p.m with a mini- 


mum of centrifugal force or internal stress, 


A Dayton Industrial Products Co. 


Melrose Park, Ill. 


A Division of The Dayton Rubber Company 


Industrial Sales Engineers in Atlanta, Chicago, Cleveland, Dallas, Dayton, Minneapolis, Moline, New York, San Francisco and St. Lovis 
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These 
standard bearings 
have special qualities 


—does this mean they cost more? 


Not necessarily. 


* Take the spherical roller 
thrust bearing, for example. 
0S bearings of this type can 
carry unusually heavy loads: 
either thrust or combined thrust 
and radial. Unmatched for sin- 5 
gle bearing performance when a Angular Contact Bearing 
high thrusts must be carried at 
high speed. And they are com- 
pletely self aligning. Because of 
these qualities, engineers choose 
them for heavy-duty applica- 
tions over large angular contact 
ball bearings. 

Yet this standard Bt bear- Roller Bearing 
ing is competitively priced. Fur- 


thermore, it is promptly avail- 
Spherical 


> 6 or > . » 
able in 25 sizes ranging from Roller Bearing 


4.3’ to 14.9” 1.D. 
Moderately-priced, high- 
quality ball and reller bearings 
are continually rolling off 
S0SP's production lines. So 
why not get all the facts on 
those you can use? Just call the 
nearest of our twenty-five sales 


fice Cylindrical Single Row 
omces. 27 Roller Bearing Deep Groove Bearing 


VER TYPE-EVERY USE 


KF. 


INDUSTRIES. INC... PHILADELPHIA 32. PA 


* REG. U.S. PAT. OFF 
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American Machine & Foundry Company's 


Glen Mixer, used by the baking and 


The Kling Brothers Engineering Works 


pharmaceutical ind 
manufactured this steel plate bending roll 


botches, features Cutler-Hammer Motor Control 
for one of the leading shipbuilders t's 


completely equipped with Cutler-Hammer 


Motor Control and magnetic brakes 


Choice of 


the leaders 
...the mark 
of better 

Saas Selden tine ties dora ane Za machines 


Cutler-Hammer Motor C 


Colonial Broach & Machine Company uses 
Cutler-Hammer Control! Components on 


, The proper performance of any ma- 
ily adaptabie 


apna chine requires dependable, trouble- 
ng 300 differentia! : free service from the motor control 
3e0rs per ho which directs and protects it. This is 

; . why leading machinery builders use 
Cutler-Hammer Control. It installs 

easier ... works better... and lasts 

longer. For prompt attention to your 

control requirements write Dept. N-249, 

Cutler-Hammer inc., Milwaukee 1, Wis. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. ® Subsidiery: Cutler-Hammer International, C. A, 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation 
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with TRU-LAY PUSH-PULL controls, you can--- 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
parts, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 





MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER TO SELL 





COMPLEX MECHANICAL 
LINKAGE 

ey, 

Pn. 


€ 


SIMPLE 
TRU-LAY 
PUSH-PULL 





Here’s Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life —We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 


Dependable Operation—Top performance un- 
der the most adverse conditions. ..in temperatures 
rar ging from —79°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. 

Freedom from Trouble — Inner working member 
is fully protected by tough, flexible conduit... life- 
time factorv lubrication. ..sealed against entrance 
of dirt, moisture, and other foreign matter...cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 

“We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 
conveyors...and we save the time, labor, and 
material required for planning and engineering the 


old linkages.’ 
Greater Flexibility of Design 

“Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

“They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy — Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 lbs. input, 150 feet or more 
from the control point. 


Adaptability — Push-Pull controls can be adapted 
to countiess applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.”’ 
Eliminates Maintenance 
““No maintenance whatsoever; not even lubrica- 
tion is required.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, racius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
““We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Problems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 
them in the electrical, hydraulic, and pneumatic systems on construction 
equipment, on farm implements. ..almost anywhere convenient remote control 
is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601-E Stephenson Bidg., Detroit 2 
6800-E East Acco Street, Los Angeles 22 © 929E Connecticut Ave., Bridgeport 2, Conn 
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Drilling and flaring eliminated. Easier 
maintenance, a time saving of 50% and elim- 
ination of costly, time consuming drilling and 
flaring operations result when Truarc Series 
5115 self-locking rings are used to retain roll- 
ers on pins in this electric cable guide. Extra 
long prongs enable ring to accommodate wide 
shaft tolerances. 


Economical fastening for idler gear. 
Installing Truarc Series 5555 Grip Ring flush 
with hub insures precise seating of gear in 
this portable electrocardiograph assembly. 
What's more, the ring eliminates a nut and 
costiy stud-threading operation of alternate 
design. Typical savings amount to $365 per 
1000 units. 


Cross-drilling and cotter pin elimi- 
nated. Here a Truarc Series 5305 self-locking 
triangular retainer replaces a cotter pin used 
to hold an electric-motor mounting bar. Both 
the cotter pin and the cross-drilling operation 
required in the original design are eliminated. 
Typical total savings amount to $120 per 
1000 units. 


Truarc self-locking retaining rings boost 
economy in wide variety of designs 


...@liminate parts, machining, speed assembly 


Easy application, elimination of more expensive conventional fasteners and re- 
duction or elimination of machining operations are just a few of the savings 
resulting from the proper use of self-locking retaining rings. Rings replace 
threaded retainers and nuts, hairpin-type cotter pins, and a variety of cut, lock, 
and plain washers. They require no groove, or preparatory machining opera- 
tions. Rings can be installed by unskilled labor, seated at any point on the shaft, 
automatically taking up any accumulated tolerances. 

Four ring types are shown. One has a dished triangular body which locks the 
fastener on the shaft under spring tension, holds under moderate shaft toler- 
ances and against extremely heavy thrust loads. Another, a re-usable Grip Ring, 
is ideal for ungrooved shafts, tubes, bosses, and studs. A third type is a trian 
gular free-spinning nut with a dished body that flattens under torque, eliminat 
ing need for separate lock washers. The fourth, a push-on type, has an arched 
rim to provide high strength and extra long locking prongs which accommodate 
wide shaft tolerances. 

These are but four of the 50 functionally different types of Truarc retaining 
rings. They come in 740 standard sizes, 6 metal specifications, 13 different 
finishes. The entire Truarc line, including assembly tools, grooving tools, and 
80 typical cost-saving applications, is covered in the new catalog RR 10-58. And 
remember, Waldes engineers are always ready to help you solve your applica- 
tion problems— whether they involve one of the standard Truarc rings or a 
“special’’ to fit your particular requirements. Waldes Kohinoor, Inc., 47-16 
Austel Place, Long Island City 1, N.Y. 9.15 


= WALDES 


x. TRUARC 


=e RETAINING RINGS 
yt 


Walides Kohinoor, tnc., Long isiand City 1, N. Y. 


Easy way to mount electrical-elec- 
tronic parts. Truarc Series 5300 triangu- 
lar nuts replace conventional nuts and lock- 
washers in mounting electrical parts like trans- 
former (top) or Microswitch (bottom). Dished 
body of Series 5300 flattens under torque, 
eliminates need for lockwasher, simplifies 
handling and assures assembly. 


TRUARC RETAINING RINGS ... THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KOHINOOR, INC, 
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PRECISION THRUST WASHERS FREE! 


° ° , - New Thrust Washer 
Variety in design and materia! | pesign Guide 


* * * o 7 a 6 

Uniformity in quality and performance | 2% \ °8g\ 

the press! \ cust ool 

A helpful \"" P\ 

: . ; , ° : \ | 
In solid bronze, or steel faced with lead or tin-base babbitt, or sintered copper- design a 0 \ 
alloy or bronze on one or both faces. They are cold rolled for heavy-duty opera- + sar Segel \--—— 
tion. Flat, spherical or special shapes, with coined oil grooves, ball indentations saineutian department. 
on one or both sides, holes, nibs, lugs or scallops. Up to 5” 0.D. Extensive Write for your free copy — 


manufacturing facilities. Quality control. Complete engineering service. today! 


ae 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 


Copper-Alloy , ; Aluminum or 
Lined j Bobbitt Lined 
Bearings j Bearings 


Camshoft 


Bearings s ° 
a ‘NCE 48? 
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TOTAL COVERAGE 

No matter which way the wind blows with 
your blower unit requirements — belt-driven, 
direct drive or radial-axial mixed flou 


Torrington haa the solution to your proble ma. 


This means complete technical data and 
the proved-out performance rating on three 


lines of basic blower unit designs 


In addition to the standard direct drive unite 
and the already famous VariBasic belt 
driven series, latest and most spectacular 
addition is the exclusive Radiax unit, 
combining the optimum performance 
characteristics of both radial and arial 


flou tech niques. 


The result is FULL COVERAGE —the best 


“proble m insurance” you could have. 


Talk to Torrington! 


THE TORRINGTON MANUFACTURING COMPANY 


TORRINGTON. CONNECTICUT + VAN NUYS. CALIFORNIA + OAKVILLE. ONTARIO 
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2 fe 4 common shaft sealing conditions 
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...and engineering tips that can help 
you “design-in” better oil seal performance 


CONVENTIONAL INSTALLATION 


Here a standard-design single lip seal retains lubri- 
cant and excludes normal dirt, dust and moisture. et 
Sealing lip points in since seal’s principal job is re- LEAY 
taining oil or grease around bearing. Note that shaft ‘ f es 
is stepped and chamfered at ‘‘A"’ to prevent damage 1 Sse 
to sealing lip during installation. At ‘‘B’’, bore is 

chamfered to facilitate seal entry. At ‘‘C’’, counter- 
boring insures accurate positioning of the seal. 





HEAVY DIRT CONDITIONS 


Here is a commonly used method of protecting the 
seal and increasing seal life on applications sub- 
jected to extreme dirt conditions. The guard baffle 
at “‘A’’ is welded or swaged to the wheel hub to 
exclude the major portion of dirt and dust. The 
drain hole at ‘‘B’’ relieves pressure at the sealing 
point. In addition to the guard baffle, many manu- 
facturers employ a dual-lip seal to insure bearing 
protection under extreme dirt conditions. 


SEALING LONG, HEAVY SHAFT 


Many cases of so-called ‘‘seal failure’’ are due 
solely to poor installation techniques. While today’s 
seals are rugged, they can be rendered non-serv- 
iceable if distorted out of round, cocked in the bore, 
or if the sealing lip is torn. To protect the seal against 
such physical damage during installation involving 
a long shaft, a seal protector as shown at ‘‘A’’ may 
be mounted on the hub O.D. 





























INSUFFICIENT DEPTH TO MOUNT SEAL 


Where the housing does not provide sufficient depth 
for counterboring, or where seal installation would 
be difficult or likely to damage the seal, a separate 
mounting member (‘‘A’’) can be employed. As be- 
fore, the shaft should be chamfered to prevent 
damage to the sealing lip during installation. 




















NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert, Ohio 
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Experience — the added a//oy in Allegheny Stainless 


AM350 PROPERTIES (density 0.282 tbs. per cu. in.) = 





ALUMINUM 7075-7E : 


J—IUNWUSIL SL | 








TENSILE STRENGTH 


ELONGATION 
20.0%, 
15.0% 
10.0% 
5.0% 
1000 1001200 


% Elong. in 2” 





Two for the space age—AL’s AM-350 and AM-355 
precipitation hardening steels 


A unique combination of highly desirable properties de- 
scribes Allegheny Stainless AM-350 and AM-355 Steels. 
They combine high strength at both room and elevated 
temperatures, excellent corrosion resistance, ease of fabrica- 
tion, low temperature heat treatment, good resistance to 
stress corrosion. 

They are proving the answer to many space age problems. 
Airframe and other structural parts, pressure tanks, power 
plant components, high pressure ducting, etc. are all 
natural missile and supersonic aircraft applications for 
AM-350 and AM-355. 


AVAILABILITY: AM-350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bars and 
wire. AM-355, best suited for heavier sections, is available 
commercially in forgings, forging billets, plates, bars 
and wire. 

CORROSION RESISTANCE: Compared to the more fa- 
miliar stainless grades, AM-350 and AM-355 resist corrosion 
and oxidation better than the hardenable grades (chromium 


wsw 7516 


martensitic) and only slightly less than the 18 and 8's. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades. 

SIMPLE HEAT TREATMENT: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT): minus 100F for 3 
hrs plus 3 hrs at 850F. Alternate method is Double Aged 
(DA): 2 hrs at 1375F plus 2 hrs at 850F. 

EASY FABRICATION: AM-350 and AM-355 can be spun, 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done . . . 180 degree bend over a 3T radius pin. 
Also AM-350 can be dimpled in the SCT condition to 
insure accurate fit-up, 


For further information, see your A-L sales engineer or 
write for the booklet ‘Engineering Properties, AM-350 
and AM-355." Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. Address Dept. PE-19 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... 
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How Aeroquip’s Fluid Piping 


pe ne 


rototype 


, a age wd Sse ‘ 


Aeroquip field engineers work right with your engineers in 
building prototypes, assisting in testing and modification of fluid 
systems to get good performance and long service in the field. 








4 
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| Service Assists Manufacturing Firms 


4 


AEROQUIP’S EXPERIENCE SIMPLIFIES FLUID PIPING ENGINEERING AT THE PROTOTYPE STAGE, 
ELIMINATES POSSIBLE FUTURE PROBLEMS FOR MANUFACTURERS OF MAJOR EQUIPMENT 


Checking fluid piping performance on equipment prototypes is an important 
part of the complete fluid piping service provided by Aeroquip’s skilled 
engineering team. 


This is the right point in equipment development for experienced Aeroquip ® DESIGN 
specialists to check routing, sizes, support clamping, lengths, fittings and 
adapters on fluid piping for equipment and make recommendations for maxi- » PROTOTYPE 
mum performance and long life. Many problems that might arise on the pro- ® PRODUCTION 
duction line can also be avoided at this stage. e FIELD SERVICE 


In providing start-to-finish engineering service, including assistance in de- 
sign, prototype plumbing, production, service parts and after-sales service in , © t RVI CE PARTS 
the field, Aeroquip accepts full responsibility for performance. 


Get full information on this outstanding Aeroquip Service. Fill in and mail 
the coupon below. 


With Aeroquip’s prototype installation re- Properly engineered fluid piping on your equipment assures increased user satisfaction and 
port as a guide when making production fewer field service complaints. Aeroquip Flexible Hose and Reusable Fittings greatly reduce 
drawings, hours of drafting time are saved. downtime and replacement costs. 


Name 





Special Literature Available 
Aeroquip Corporation, Jackson, Michigan Title —— 





) Please send me a copy of Bulletin 614 explain 
ing your complete service of fluid system design 
and performance 


ee 


Address___ 





Please have an Aeroquip Sales Engineer call 
on me to discuss this service 


City 
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NEW 


Solenoid 


Valve 
V-4019 


for 
water-and 
other 
Hrelananaleirer— 


—Jaat-tl me iale-1P4-m allel ali iammer-l el-leihay, 


Se TTT ULLAL. ALLL LLL LALLA Use this pilot-operated, soft-seated solenoid valve 
for reliable on-off control of water or other light, 
non-viscous non-corrosive fluids. It’s of floating- 
piston design for quiet operation. The power head 
can be rotated 360° for ease of wiring. Body 
material is brass. Can be used for normal and 
chilled water applications . . . operates from any 
standard SPST controller or on-off switch. 


IME 


APPROXIMATE CAPACITY, 
GALLONS PER MINUTE, WATER SERVICE 


Differential 


« | 

Pressure (psi) | 1.29 | 
| 
| 


| 
| 


Get complete details from your nearby Honeywell 
field engineer. Call him today .. . he’s as near as 
your phone. 


” Valve 








«” Valve | 78 | 121 | 156] 219 | 382] 44.2] 49 


UUUUAUAAUUDAUUUAAAAEOUOA DORA UAAOUUAAA AOU NAHE 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


STUVUNAVNUIOONUAUALAHAUOUUOOOUAAUAAAA4OOUOEUOOUUOOUUAOLAANAGLELUOUUALAAAH 


ST LLLLLLLLLLLLALLLLLLLLLLLL LL LLLLALLLLLLLLLLLLL CLLR LLL ccc LLLLLLLLLLLLLLLLLLLLL cL 


Pressure Ratings: Operating pressure— 100 psi max.; 1% psi min. for 
full flow. Body rating: 150 psi, nominal body rating 


Fiuvid Temperature Ratings: 125 F max. at 125 F ambient 
175 F max. at 77 F ambient 


Capacity Index (Cy): 2" size—5, %" size—7 Hone well 
Electrical Rating: 120, 208, 240 volt, 50 and 60 cycle ac 
. + o 
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Tiny Living Heat Exchangers. Man With Miracies. This is Horry 
Some species of deep sea fish have coun- f rne instrumer ’ } Marschausen ne of MPB's Sales En- 
tercurrent bundles of blood vessels (rete ] D Ww aler gineers. Through men like him, MPB's ex- 
mirabile, shown twice actual size) so effi- su 40q wit r le n 19 tensive engineering experience and design 
cient that if boiling water and ice water Utilizir Ww jue ra Ai consultation are readily available to all 
were counterflowing in them, heot transfer 2 MPB bearir ' le caps e ’ industry. When your application requires 
would be complete to 1/10,000 of a maintain e ng pre ) ser ve c f ’ ior sll in your 


degree! inkage. MPB man. 


Miracles in Miniaturization Continue © .:: 


Man is making fabulous progress in his cease- believat 

less fight against friction and inertia. Today's types and siz 1 r yir we MINIATURE PRECISION 
machines operate at fantastic peeds and ac- to | [ Ser f ated ita MVE-B 
celerations on earth in the sky and cescri ) pe } earir " 

beyond. But space for components daily be- when necessar esign assistance a BEARINGS INC 
comes more precious and while bearings used request rite Mintature Precision Helps you perform miracles 


in these machines must have tremendous Bearings, Inc., 208 Pr« ion Park in miniaturizction 


stamina, many of them must be almost un- Keene. N. H 
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Earthmoving muscles 


from tubes of steel 


A-construction site springs to life as earthmoving equip- 
ment tugs, scoops, heaves and rips away at the earth's 
skin, It's grueling work! 

That burly dozer. It's precision built! It's strong! Its 
massive blade can tear the side out of a hill. Yet, it's 
nimble, too. In spite of a crab-like figure, it can stop 
with a jolt, back off, spin, dig in and charge with the force 
of a galloping rhinoceros. 


Power is jammed into these machines. That's why 
they're built with the toughest, most durable materials 
in the world. For years, leading manufacturers have 
chosen USS Shelby Seamless Mechanical Steel Tubing 
for hydraulic cylinders, tractor pins, bushings and more 
than 100 other vital parts in earthmoving, rockmoving, 
grading and all types of heavy mobile equipment. Why? 
Because Shelby Seamless Tubing is ideal for the fabri- 
cation of machine parts subject to bruising performance 
and long wear. 

USS Shelby Seamless Mechanical Steel Tubing is 
another product from the world's largest manufacturer 
of tubular materials. For more than 80 years, National 
Tube has been foremost in building and industrial pipe 
applications. For more information, write to National 
Tube Division, United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 


USS and Shelby are registered trademarks 
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National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San | rancisco, Pacific Coast Distributors 
United States Steel Supply Division 
United States Steel Export Company, New York 
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DEVELOPMENTS TO WATCH... 


Coils wound with aluminum strip are near commercial production... 


. says Robert R. Cope, Alcoa’s Strip Conductor 
Program chief. Several manufacturers are working 
on them, and the first are expected to be on the 
market “within a year.” Some of the companies plan- 
ning to produce them will market the coils them 
selves; others will make their own for use in such 
devices as transformers and solencids. 


New line of thermistors . . . 


being introduced by Plessey Co Ltd, Wood 
Burcote Way, Towchester, Northants, England, 
offers a wide selection of shapes, sizes, and resist- 
ances for applications ranging from temperature 
measurement and control to relay timing, voltage 
regulation, and measurement of fluid flow. 

Four different materials (metal oxide mixtures) 
are used in the line, formed into disks, bars, rods, 
washers, and beads (all metallized except the beads). 
Glass-enclosed units have a maximum operating 
temperature close to 500 F; the others, 300 to 400 |! 


Biggest advantage of the aluminum strip is ex 
pected to be economy; but, says Alcoa, performance 
will at least equal that of standard copper wire coils 

Alcoa is now gathering performance data from 
the companies to which it has supplied test coils, 
expects to release a complete performance report this 


coming fall. 


Thermistor-users on this side of the Atlantic, inc! 
dentally, should welcome a slide calculator now 
obtainable from Fenwal Electronics. It includes 
dimensions, dissipation and time constants, and 
maximum temperature limits for “several hundred” 
possible combinations, has a five-scale slide that 
makes it possible to “read resistance directly opposite 
all temperature points on the curve of the appro 
priate thermistor.” The “Thermistor Data & Curve 
Computer” is 5 by 8 in.; priced at $1; from Femwall, 
l’ramingham, Mass 


More data on damping capacity of metals and alloys... 


. will soon be coming from the Bureau of Mine: 
Just published is a memorandum outlining test 
methods and terminology, designed to serve as back 
ground for reports on specific findings being readied 
for early release. 

Although alloys that have high damping capacity 
may be deficient in some other respects (ductility 
and yield strength, for instance), Bureau of Mines 
researchers believe the property itself is so valuable 
that compromise is often well worthwhile, and more 
attention is likely to be paid to damping capacity 
in the future rather than less. That has already 
been the case for marine applications, as witness the 


High-speed temperature gage . 


for hot metal (sheet materials heated for 
stamping, for instance) is designed to replace sys 
tems that use two soldered points for control. The 
gage, designed in Czechoslovakia, consists simply of 
a frame or holder from which two probes (one nickel 
and one a chrome-nickel alloy) extend downward 
so their sharp tips can be pressed into the work, 
“piercing the oxide layer and permitting an almost 
instantaneous temperature reading” on the gage 


Czech temperature-sensor is pressed into workpiece to 
give faster reading on pyrometer. Handle, through which 
pressure is exerted, is made of heat-resistant material. 
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fact that the Bureau of Ships has supported research 
on high-<damping manganese-copper alloys for a 
number of years 

Among the most promising new alloys, the Bureau 
of Mines says, are a group of magnesium alloys which 
offer excellent ductility and high damping capacity, 
though their yield strength still leaves something to 
be desired. The Bureau is now working on these 
alloys; has a long-term research | 
to extend through 1960 

Copies of the background report, RI 5441, are 
free from Publications Distribution Section, Bureau 
of Mines. 4800 Forbes St, Pittsburgh 13 


ysrogram scheduled 


Pyrometer Eek 
probes Y 





/ 
Wichel . Chrome—nichel | 
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DEVELOPMENTS TO WATCH... 


Fractional-horsepower motors that conform to American .. . 


as well as British standards have been designed 
by Crompton Parkinson Ltd, Aldwych, London, 
WC 2 
Featuring a center height of only 3 in., they are 
believed to be the first UK fhp motors to conform 
to the NEMA 48 standard. 
Provision is made for several types of mounting, 
including solid-foot, resilient, end-face, oil-burnet 
flange. Other improvements: smaller winding slots, 


Data on electrical insulating liquids 


presented by L. Chiabotto of Esso Standard 
Italiana to the World Petroleum Congress, indicate 
the importance of testing—and specifying—proper- 
ties other than dielectric strength. 

He points out that, in capacitors, lower powex 
factor, cooling ability, and non-gassing qualities are 
at least as important as dielectric strength. In power 
cables, low power factor and low dielectric constant 
are key qualities. Even in transformers, where di- 
electric strength does rate top consideration, elec- 
trical oxidation stability and cooling ability must 
ilso be considered. 

Further, he notes, standard tests for dielectric 
strength are far from reliable. He considers power 
factor the most useful single test to assess the quality 
of insulating liquids, because as differentiated from 
the resistivity test, it takes into consideration both 
polar and conductivity effects. 

Concerning specific types of oil, he says: “For a 


High-speed shuttering device . . 


that takes advantage of sheet explosives (PE 
Apr 13, p 62) has been developed at Stanford Re 
ich Institute. Its primary aim: to protect instru 


mentation and other equipment from high-velocity 
fragments during hydrodynamic studies. But SRI 
researchers believe it may have much broader appli 
tLion 

Construction of the device is extremely simple 
It's just a steel tube (see diagram) through which 
the instrumentation views the test event. This is 
wrapped at its center with a tapered sheet of explo- 
sive, and surrounded by water. 

With a tube of the size diagrammed, SRI says, 
total closing time is about 112 millisec, and tube 
size can be scaled up or down considerably without 
affecting performance. In the smaller sizes, though, 
sheet thickness becomes critical. An alternate method 
for small tubes, which dispenses with the water bar 
rier, involves flattening the tube slightly prior to use 
and wrapping it with strands of explosive instead of 


made possible by improved wire and insulating 
materials; improved processing for magnetic mate- 
rials that “eliminates low density areas and enables 
core sizes to be reduced”; polyvinyl acetal resin 
insulation that improves mechanical as well as elec- 
trical strength of stator windings. 

Ratings range from 1/20 hp at 960 rpm to 4 hp 
at 1425 rpm (three-phase); and from 1/40 hp at 
960 rpm to 4 hp at 1425 rpm (single phase). 


conventional transformer oil, whose peculiar char- 
acteristic is to insulate, the increase of power factor 
with temperature is very great. White oil presents 
the best electrical properties but has the deficiency 
of developing gas under electrical stress. When 
comparing paraffinic and napthenic oils from the 
point of view of the variation of power factor it has 
been found that the temperature influence on power 
factor is lower for paraffinic oils. For cable and 
capacitor oil, the necessity of special types with very 
low power factor and little sensitivity to tempera- 
ture variation, must be emphasized. 

“The best behavior of the light white oil USP 
was found to be the power factor. Notwithstanding, 
this oil cannot be prescribed for use in oil-filled 
cables, owing to its gassing tendency. Also, for this 
same reason, it is not satisfactory for general use in 
capacitors.” 

Research, at Trieste, Italy, is continuing. 

















~ 


Sheet explosive wrapped around tube collapses it on 
signal to protect instrumentation during high-explosive tests. 


sheet material. A j-in.-ID aluminum tube with a 
wall thickness of re in. can be collapsed in 30 milli 
sec this way. 

When explosive sheet is used, minimum charge 
length is about two pipe dia; and, at its center, the 
sheet should be about } as thick as the pipe wall. 

—ARG 
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THE ENGINEERING WEEK 


Plastics in Foreign Cars on the Up-swing 


How and why foreign cars 
are ahead of Detroit in plas- 
tics application. A McGraw- 
Hill World News study of 7 
key countries. 


Detrorr—Do foreign car-designers 
like plastics as engineering materials? 
Answer seems to be an emphatic “yes,” 
according to DuPont’s Dr Robert E. 
Burk, who presented his survey of 
leading foreign car manufacturers to a 
special, one-day SPE meeting in De- 
troit. Reports Burk: “Engineers both 
here and abroad are specifying more 
plastics each year, but the pace of this 
acceleration in Europe is quicker than 
it is here.” 

Reasons for this rapid, almost ex 
plosive acceleration (see chart) go be- 
yond the usual European imperatives 
of economy and light weight. Dr Burk 
cites three, all of them international 
in origin: 

(1) Manufacturing side of the plas- 
tics industry has grown up—tresulting 
in materials to close specifications, and 
new processes to form them. 


(2) Design in plastics has become 
a science. Organized engineering data 


50 a T io — 
Volkswagen 
40 


Datsun 9 
Sedan | 


amen 
Fiat //00 a 
Hillman (est) 


30 


Lb per car 


| x Frat //00 





3 


98a 
Year 


Foreign designers outstrip US... 
in pounds of plastic per car. Not only 
is the total higher, but the foreign rate 
of usage is higher too. Figures here 
have been corrected for weight dis- 
parity, using a 4door Chevrolet at 
3750 Ib as a base. Thus 45.5 Ib listed 
here for oc Volkswagen represents 20 Ib 
of actual weight. 
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are more widely available—making for 
reliability and confidence. 


(3) Growing number of tough, rigid 
thermoplastics like new nylons, poly- 
olefins, acetals, ABS-blends presents 
broader property choice in competi 
tion with metals. 

Despite the stronger interest in plas- 
tics shown by Dr Burk’s survey of 
European automakers, designer accept 
ance of these materials is no more uni- 
form outside the US than it is in 
Detroit (PE—Mar 24 ’58, p 27). At- 
titudes vary from country to country 
—reflecting economic conditions, con 
sumer tastes, status of plastics indus- 
try, and even national temperament 
To probe some of these variations, 
Propuct ENGINEERING’S overseas edi- 
tors asked some sharp questions of 
automakers in their respective coun 
tries. The responses, country-by-coun- 
try, cover not only basic attitudes but 
unusual uses of specific plastics, and 
technical developments. 


GREAT BRITAIN 


Lonpon—British automakers are well 
behind those of the Continent in 
specifying plastics in mass-produced 
cars, principally because of consumer 
distrust. Nonetheless, there’s a strong 
streak of innovation here based on re- 
inforced plastics R & D coupled with 
British excellence in aircraft design 
Reinforced-plastic bodies are on an 
increasing number of sports cars. 
Latest of these is Peerless GT, a 4-pas- 
senger family sports coupe with a 
chassis-hung body of 57 separate plas- 
tic moldings. This car sports fiber- 
reinforced polyester bumpers, impreg- 
nated to look like anodized aluminum 
Aircraft monoque design is creep 
ing in, with the new Lotus Elite 
sports coupe featuring a frameless in 
tegral body-chassis. This epoxy-glass 
structure has three built-up subassem 
blies—front, top and rear, and floor. 
Four types of stiffening help carry local 
loads: glass honeycomb sandwich for 
the roof, rigid foamed plastic sheet for 
doors, perforated sheet steel inserts at 
suspension reaction points, and a steel 
roll-over tube over the windshield. 
Other novel developments include: 


© Infiltration of reinforced-plastic 


parts on metal bodies is expected, by 
1965, to include: gearbox casings, 
hood, trunk lid, driveshaft tunnel, 
fenders and seat frames 


© Automated “dough molding’ 
techniques are under development by 
four concerns, including English Ele« 
tric Co and Bristol Aircraft Co. Main 
feature of the Bristol process, orig 
nally devised for missile nosecones, i 
close viscosity control so that metered 
amounts of resin, accelerator, and cat 
alyst can be injected into the mold 
containing the glass laminate or mat 
Properties and finish of the parts are 
reportedly consistent at high produc 
tion rates and quantity manufacture 
Pilot car bodies by this technique are 
expected within 5 years 


e Urethane foams are gaining on 
foam rubber for seat cushioning. Aus 
tin Motor Co says it’s working on 
a one-piece molded seat in which a 
high-density polyethylene shell is filled 
with foam-in-place polyester urethane 


© Newer, rigid, higher-melting 
thermoplastics (PE—Sep 29’'58, p 36) 
are beginning to get preference over 
traditional phenolics, following con 
tinental Europe’s lead, for many struc 
tural applications. Principal reasons 
they mold faster and color easier, 
which offsets higher cost/Ib 

Despite innovations like these, ther« 
exists a basic clash of 
plastics R & D between the auto and 
plastics industries that is a deterrent 
to expanded plastics usage. Auto peo 
ple say they would use more plastics 
if better ones were researched, point 


attitudes on 


ing out that car usage by 1970 could 
equal total British plastics production 
(0.7 billion Ib in 1956). 
dustry, reluctant to commit itself to 
one market, retorts that auto designers 
aren’t using suitable plastics already 
developed—citing European designers 
as being more alert. —John Tunstall 


Plastics in 


FRANCE 


Paris—Certainly the most interesting 
use of plastics in any mass-produced 
French car are found in Citroen’s DS 
19, which sports a great deal of nylon 
under its fiber-reinforced plastic roof 
Most of it is in complex dashboard 
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moldings of nylon-l1 (Rilsan), a 
French-developed polyamide based on 
castor oil (PE—Dec '57, p 76), and 
having lower moisture absorption than 
nylon-66, The DS-19 features about 
50 yd of nylon tubing in its hydraulic 
suspension system and its fuel lines, 
as well as a nylon 8-bladed radiator 
fan. Acrylo-nitrile-butadiene blends 
are second on the list, used in under- 
dash panels and heater ducts. 
Although designers of a luxury car 
like the DS-19 (US price: approx. 
$3245) could afford to use plenty of 
nylon, designers of the Simca Aronde 
Deluxe (approx. $1700 here, despite 
the name) had to stick to lower-cost 
materials. PVC is the dominant ma 
used in fuel line, headlight and 
grille gaskets, windshield washer tank, 
and all interior covering except floo1 
ing. ABS-blends are used in quantity 
for interior trim parts like molding 
strips and compartment doors. Nylon 
turns up only in speedometer gearing 
Renault, largest French auto pro 
ducer, has upped its percentage of 
plastics 42% from 1957 to 1959, and 
uses nylon freely even though its cars 
are classed “low price.” 


terial 


Nylon gets 
the nod in door handles, heater shut 
ter, air filter, oil filter, ball-bearing 


holders and accelerator linkage parts 

Despite this progressive attitude to 
ward plastics, French auto engineers 
are reluctant to predict future usage, 


that it will surely increase. 
hey are, perhaps, keeping a weather 
eye on the changing moods of the 
—Arthur Erikson 


expect 


I rene h consumer. 


GERMANY 

Bonn—With an economy geared to 
high volume and low profit per item, 
West Germany has a atti- 
tude much like America’s; product 
quality and diversity are in demand. 
Plastics play a large part in this 
thinking. Current emphasis is on 
safety—a consequence of higher auto 
speeds and more crowded expressways. 
Thus, foam plastic padding has been 
added to sharp corners on sun visors, 
dashboards, instrument clusters and 
the like. Though US cars use PVC 


heavily in 


consumer 


these areas, German cars 


emphasis on color styling here. Thus 
the M-B 190 uses phenolic window 
trim moldings, dash parts, and electri- 
cal system components—for a ratio of 
4:1 over US cars. 

Echoing Detroit, engineers at Daim 
ler-Benz and Volkswagen agree that 
the ideal automotive plastics should 
process like thermoplastics, but wear 
like thermosets. Specifically, German 
designers want new, low-cost plastics 
that have 

e Higher resistance to elevated tem- 
peratures. 

e Increased mechanical 
from —40 F to 160 F. 

e Thermal 
more in line with metals. 


strength 


expansion coefficients 
e Less plasticizer diffusion to elim 
inate discoloration of paint work. 
e Better 
fuels and lubricants. 


resistance to automotive 
e Lower moisture absorption and 
better tolerance retention. 
® Better resistance to wear. 
e Improved resistance to cold flow. 
e Lower corrosivity (tendency to 
form electrolytes in moist conditions ) 
to reduce plastic-metal bond corrosion 
A probable doubling of plastics in 
German autos in 1965 depends, ac 


cording to Daimler-Benz engineers, 01 


Plastics in FIAT 500 


whether plastics suppliers can solve 
these problems. Lack of standardized 
grades of plastics (instead of trade 
names) and uniform testing methods 
are additional barriers —Jim Morrison 
and Silke Brueckler. 


ITALY 


Mitan—Family car design in sunny 
Italy means FIAT—where, at Torino, 
they employ 22,000 autoworkers. 
FIAT’s use of plastics is increasing 
see chart) but not fast enough, ac 
cording to the company’s plastics ex- 
perts. Excessive R & D costs seem to 
be the reason. Even though FIAT has 
extensive materials labs and full-scale 
production facilities (injection mold 
ing, extrusion, calendering, compres- 
sion molding and vacuum forming), 
high cost of experimental dies dis 
courages wide field trials. 

On the other hand, manufactw: crs 
and suppliers of plastics, like Monte 
catini, are reluctant to risk R & D 
costs themselves or even share them 
with Italian automakers. Despite this 
basic disagreement, a common one on 
this side of the Atlantic, plastics are 
widely accepted on their own merits. 
Many different 
types of plastics than US autos. The 


cars here use more 


PVC: (3) roof lining, (8) inside-panels, (10 and 11) cable covering, (12) fuel line, (23) 


vent-tube lining, (14) seat covering. POLYSTYRENE: (2) mirror frame, (5) crank escutcheon, 
(21) battery caps, (20) intake sleeve. POLYURETHANE: (9) air-shutter gasket (foam), (18) 
steering-linkage bearing. POLYETHYLENE: (17) spring liners. POLYPROPYLENE: (1) sun 
visor. POLYAmide: (16) accelerator-pedal bushing, (19) brake-pedal bushing. ACRYLIC: 
(13) stoplight lens, (29) blinker lens, (24) medallion, (22) parking lens. ACETYL-BUTY- 
RATE: (28) horn button, (27) steering wheel, (15) shift handle. ABS-blend: (26) light- 
switching unit, (25) instrument bezel. CELLULOSE ACETATE: (6) crank knob. PHENOLIC: 
(4) lock knob. CLEAR VINYL: (7) rear window. 


carry much more vinyl plastic when 
all applications are totaled. Reasons 
for this: heavy German commitment 
to PVC during the war as a metal 
substitute, and its ease of fabrication 
by seam welding. Interest in phenolics 
continues high too—since there is less 
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FIAT 500, for example (see sketch) 
uses 10 basic types, including poly- 
propylene and cast urethane rubber 
parts. This last material, developed 
in Germany and widely used there in 
heavy duty vehicles (PE—Sep 16 '57, 
p 68), is more widely used in Italian 
passenger cars than any others. Much 
experimental work is going on with 
polypropylene — including molded 
carburetors, distributor caps, radiator 
fans and shock absorbers. 

Italian car designers want new plas 
tics capable of resisting weather and 
sunlight, and with good structural 
properties to 180 F at least—two 
factors that seem to give them the 
most trouble. They follow US plas 
tics developments closely and do not 
hesistate to import materials when 
competitive indigenous plastics are un- 
available. Gene DiRaimondo 


SWEDEN 


STOocKHOLM—The nation you con- 
nect in your mind with quality steel 
has been slow to switch to plastics in 
its auto designs. But with plastics pro 
duction here roughly tripling since 
1950, more use of these materials in 
Swedish cars is predicted. 

I'wo main obstacles remain, how- 
ever: the very cold winters, and 
Sweden’s limited economic base for 
experimentation and model change 
rhe first limits the choice of suitable 
plastics; the second forces innovation 
Thus the SAAB mo 
Sweden's latest export to 
America, uses only 5.5 Ib of plastics 
compared to 20 lb for Volkswagen 
a comparative car. 

Both SAAB and Volvo (a heavier 
family well-established 
plastics—vinyls, phenolics, cellulosic, 
styrene blends, etc Of the newer 
plastics, polyethylene (PE—Mar 16 
"59, p 55) is the only one being tried 
as yet, though Volvo may try silicones 
and epoxies in specialized applications 

Swedish auto designers want plastics 
with better strength over a wider tem- 
perature range, with less odor and less 
tendency to discolor. —Curt Agren 


to move slowly 
tor car, 


sedan) use 


JAPAN 
Toxyo—Japanese design has broken 
away from dependency on Western 
product engineering, and is developing 
a point of view firmly rooted in an- 
cient tradition of designing for use 
’ and function (PE—Jan 12 ’59, p 38). 
Japan’s auto industry has responded 
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to this trend by coming up with a 
line of vehicles (53,000 units last 
year) definitely Japanese in character. 
Included are the Datsun sedan (now 
for sale in US) and the Sabura, which 
is designed for substandard roads and 
may become Asia’s Volkswagen. Com- 
ing to the US this fall will be Japan’s 
first plastic-body car, the 4-passenger 
Datsun S-211 sports coupe. 

Automobile designers in Japan took 
a while to break away from thought 
patterns imposed by long experience 
with steel, and are still bothered by 
the fact that plastic properties are 
often not as uniform as for steel. 
PVC is the most widely used mate 
rial, except where bodies are made 
from reinforced polyesters, with poly 
ethylene creeping in on brake fluid 
cylinders and battery trays. Fiber- 
reinforced parts like seat frames, roof 
liners and doors are being added to 
standard metal body designs. 

Chief problems for automakers here 
have been brittleness at low tempera 
ture, dimensional instability over wide 
changes in temperature and humidity, 
and color durability. Despite thes« 
drawbacks, experts predict more plas- 
tics in Japanese cars—particularly for 
interior trim. But with the new em 
phasis on Japan’s capacity to produce 
quality goods, steel should remain 
dominant for many years in areas 
where plastics are moving ahead in 
European cars. —Toshiko Matsumura 


SOVIET UNION 


Moscow—Plastics are in for a much 
bigger role in Soviet car industry, with 
present average of 5.5 Ib per car due to 
increase 8-fold by 1965. Soviet plas 
tics industry is growing rapidly, par 
ticularly in its R & D activities (PE- 
Feb 9, '59, p 23), and experts here 
predict the auto industry alone will 
take 100,000 tons of plastics over the 
next seven years. 

Present uses in Soviet cars do not 
represent any advances over Western 
practice, although auto designers re- 
portedly have nylon ballbearings under 
development and are contemplating 
wider use of polyethylene tubing in 
new designs. A new 4-whceel-drive 
station wagon called “Ogonyok” 
(Flame), to be shown in New York 
this summer, has a glass-reinforced 
plastic body, and will be used for 
ambulance and postal service. Reports 
are that this car will be exported to 


America. —Robert Gibson 


Smog-fighters Battle 
to Clear the Air 


Los ANceLEs—There’s a considerable 
difference of opinion as to how best 
to reduce smog,producing unburned 
hydrocarbons and carbon monoxide 
from auto exhaust. 

One faction, like the Los Angeles 
County Air Pollution Control District 
holds that by limiting the olefin con- 
tent of gasoline, the amount of hydro- 
carbons in exhaust is reduced. They 
feel so strongly, in fact, that legisla- 
tion to limit olefin content in gasoline 
sold in the Los Angeles Basin area is 
being enforced. Naturally, the major 
oil refineries here have bitterly con- 
tested adoption of the local legisla- 
tion. They argue that specially re- 
formed gasoline completely free of 
olefins, when burned in an internal 
combustion engine, produces appre- 
ciable quantities of highly reactive, 
unsaturated hydrocarbons in the ex- 
haust 

But Paul Grimes of the Los Angeles 
APCD that olefins are fast 
smog-formers because of their high 
reactivity. He believes that anti-olefin 
legislation will cut eye irritation and 
damage to vegetation, and also im- 
prove visibility by cutting aerosol for- 
maton 


states 


THE MECHANICAL APPROACH 


Another approach to the problem of 
smog reduction, a purely mechanical 
approach is being attempted by the 
car industry and suppliers. 

Thompson Ramo Wooldridge, Inc, 
and Chrysler Corp are joining design 
forces to produce automotive exhaust 
afterburner devices intended to reduce 
unburned hydrocarbons and carbon 
exhaust (PE—Jan 12, 
p 25). Objectives of the research, de- 
velopment and testing program are to 
reduce the cost, size and complexity 
of afterburners, and perfect them so 
they will perform reliably for the life 
of the vehicle—with minimum need 
for service or parts replacement. “All 
findings and all design details will be 
made available to the entire automo- 
tive industry,”” TRW and Chrysler of- 
ficials promise 


monoxide in 


The current prototype version of 
the Ramo-Wooldridge afterburner was 
tested by the Los Angeles Air Pollu- 
tion Control District earlier this year, 
and is capable of removing approxi- 
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mately 90% of the unburned hydro- 
carbons from automobile exhaust. The 
device also made a similar reduction 
in the amount of carbon monoxide 
discharged, according to Mr. Colwell. 
However, even wherf mass produced, 
its cost would run nearly $400 per 
installation. Also, operation of the 
afterburner can cause uncomfortable 
heating in the rear passenger seat. 
The afterburner is one of three 
possible exhaust control devices now 
being considered for installation on 
cars and trucks. It operates by adding 
air to the exhaust by means of an 
auxiliary pump and heating the mix- 
ture in a heat exchanger to a tempera- 
ture at which rapid and complete com- 
bustion will occur. The clean and 


cooled exhaust is then discharged in 
the normal manner. 

The afterburner also acts as an 
efficient silencer, and therefcre re- 
places the conventional muffler. It is 
designed to operate automatically over 
a wide range of rapidly changing driv- 
ing conditions, and begins functioning 
as soon as the engine is started. 

Ford Motor Company seems fur- 
thest ahead with its vanadium pentox- 
ide chemical conversion of exhaust 
gases. Mufflers of this design are now 
being proving ground tested for dur- 
ability by each of the big three auto- 
makers. Even with this, no one hopes 
for cost less than $50 per unit in- 
stalled and a lifetime of approximately 
25,000 miles ~ 


Educators Grope for Curricula 


to Keep Student Flexible 


PirrspurcH, Prenna—The difficult 


problem of educating engineers so 
they will know how to keep abreast 
of rapid developments in science and 
technology came under scrutiny here 
at the meeting of the American So 
ciety for Engineering Education. 


Discussing the magnitude of this 
problem, Dr. Harold L. Hazen, dean 
of the Graduate School of Massachu- 
setts Institute of Technology told the 
ASEE that “extremely rapid—indeed, 
revolutionary—change is occurring in 
the field of engineering” and students 
today will “have to learn at least one 
and probably several new fields during 
their professional lives.” These fields 
are presently non-existent or in em- 
bryonic state. Such rapid changes 
mean that henceforth emphasis must 
be toward helping students learn how 
to learn. Mastery of fundamental sci- 
ence and its applications must be pre- 
sented to the engineering student as a 
“trial run, an exercise in the learning 
process which must become an inte- 
gral part of his active professional life 
in the future.” 

Mervin J. Kelly, a research manage- 
ment consultant, said that four years 
of study are inadequate for the depth 
of coverage required for today’s engi- 
neers. Undergraduate work should 
provide for an “orderly extension of 
training.” Once in industry, a three 
year educational program in physics 
math and advanced technology during 
working hours is insurance against dan- 


ger of an engineer becoming obsolete. 

Turning to college training, J. W 
Cohen of the Univ of Colorado and 
director of the Inter-university Com- 
mittee on the Superior Student said 
that colleges often fail to give the 
gifted student adequate opportunity. 
This has come about because of the 
erroneous assumption that the gifted 
can take care of themselves and that 
special provision for them is undemo 
cratic. The gifted student should be 
identified early and follow an honors 
program through four college years, he 
said. 

The question of teacher capability 
also came under review. Dr. L. Bryce 
Andersen, Assistant Professor of 
Chemical Engineering at Lehigh Univ 
declared that it is now time to “rely 
more on the science of teaching in the 
teaching of science.” Too many engi 
neering teachers know what to teach 
but have no idea how to teach it. 

Otto E. Lancaster, George West 
inghouse Professor of Engineering 
Education at Pennsylvania State Univ 
called for more study of teaching 
methods to assure that communica- 
tion between teacher and student is 
taking place. He asked engineering 
educators whether there are conceiva- 
ble instruments which should be em- 
ployed in the classroom that would 
help the educator tune in on the fre- 
quency of the thoughts of each of the 
students in his class. 

The social responsibility of the en- 


gineer was another question before the 
forum. Dr, Dael Wolfle, executive 
officer of the American Association 
for the Advancement of Science, said 
that scientists and engineers should 
take greater responsibility for the so- 
cial problems they have helped create. 
He called on his audience to contrib- 
ute to planning the social and eco 
nomic framework in which tomorrow’s 
engineers will work. 

Very effective aid to underdevel 
oped countries could be provided by 
through shipping the contents of used 
car lots and a set of tools to prospec 
tive engineers in Asia, according to 
Professor J. Raymond Pearson of the 
Univ of Michigan. These youngsters 
are deficient in the know-how the 
American boy gets from tearing down 
and reconstructing his “jalopy.” This 
puts the foreigner under a serious 
handicap when he enrolls in an engi- 
neering course here. . 


Hydraulic Fluid 
Developed for X-15 


San Francisco—A synthesized sili 
cate ester hydraulic fluid that takes 
up where petroleum-based fluids leave 
off is planned for use on the manned 
rocket ship X-15. The new hydraulic 
fluid is a joint development of the 
California Research Corp and the Air 
Force, and is currently marketed by 
Oronite Chemical Co. 

Called the 8515 Fluid, it will per- 
form at temperatures in excess of 450 
F and below —65 F. Internal tem- 
peratures of the X-15 are expected to 
exceed 450 F. Ordinary fluid tend 
to sludge at about 250 F. 

The fluid is designed to have small 
changes in viscosity over a wide tem- 
perature range to avoid pump failures 
or system sluggishness. Low vapor 
pressure is another design require- 
ment to avert vapor pockets and ex- 
cessive evaporation which leads to lu- 
bricating problems. 

This base stock of the new fluid 
is a special type of silicate ester 
with superior viscosity-temperature 
properties. Thickening agents further 
improve viscosity. Other principal in- 
gredients include oxidation and cor- 
rosion inhibitors, and swelling agents 
to prevent leakage around gaskets and 
seals at extreme temperatures. . 
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COMING EVENTS 


AUGUST 


45 ... . American Astronautical So- 
ciety, 2nd Annual Western Regional 
Meeting, Ambassador Hotel, Los Angeles. 


46... . Society of Photographic Instru- 
mentation Engineers, Annual Convention 
and Exhiborama, Ambassador Hotel, Los 
Angeles, Calif. 


18-21 . Western Electronic Show 
and Convention, Cow Palace, San Fran- 
cisco, Calif. 


23-25 . .. . American Society for Metals, 
Eastern New York Conference on Frac- 
ture of Engineering Materials, Rensselaer 
Polytechnic Institute, Troy, N. Y 


SEPTEMBER 


10-11 . .. . Society of the Plastics Indus 
try, Midwest Section Conference, French 
Lick Sheraton Hotel, French Lick, Ind 


20-25 . . . . Instrument Society of Amer 
ica, 14th Annual Conference and Exhibit, 
Chicago Amphitheater 
hotels, Chicago, Ill. 


and downtown 


21-22 . . . . Steel Founders’ Society oi 
America, 57th Fall Meeting, The Home 
stead, Hot Springs, Va. 


23-25 . . . . Office Equipment Manufac 
turers Institute, Business Equipment Ex 
position, National Guard Armory, Wash 
ington, D. C 


23-25 . . Institute of Radio Engineer: 
American Institute of Electrical Engineers, 
4th Annual Special Technical Conferen 

on Non-linear Magnetics and Magnetic 
Amplifiers, Shoreham Hotel, Washington 

D.C 


28-Oct 1 American Welding S 
ciety, Fall Meeting, Sheraton-Cadillac H 
tel, Detroit, Mich 


OCTOBER 


1-2 Society of the Plastics Indust 
Fifteenth New England Section Confer 
Wentworth-by-the-Sea, 


ence, Portsmouth 


N. H 


5-7 Institute of Radio Engincer 
Fifth National Communications Sympo 
sium, Hotel Utica, Utica, N. Y 


See $25-million R&D Need 
for Electrical Relay Industry 


New Yorx—The electrical relay in 
dustry will have to spend $25 million 
or more in the next 10 years on re- 
search and test equipment to meet 
the need for extremely high reliability 
in missiles, space craft, computers and 
other complex electronic devices, ac 
cording to Edward Bachorik, Allied 
Control Co, Inc. The estimate was 
given as a conservative measure of in 
creasing relay reliability costs at a 
High Reliability Seminar, here 

To maintain a high order of relia- 
bility, 100% environmental screen- 
ing tests are used. According to Ralph 
Ferry, director of test engineering at 
Allied Control, the endurance tests 
determine the stability of the relay as 
well as its critical aspects, and include 
repeated measurements of electrical 
and physical characteristics. The en- 
vironmental test sequence includes 
tests at high, low and room tempera- 


tures, humidity, shock in six direc 
tions, vibration in three planes, accel 
eration in six planes, tumbling, 
terminal pull, temperature cycling, 
ind extended life testing at rated con 
tact load at maximum ambient. 


REQUIRES CAREFUL HANDLING 


Relay reliability can be quickly 
destroyed by mishandling in user's 
plant during assembly into the prod- 
uct, reports Kirby Austin, director of 
research for Allied Control. A survey 
shows that a typical relay is handled 
3 to 12 times before it is mounted in 
mistreatment 1s 
Austin points out that over 


subassembly chassis 


likely. 
1000 g’s force are apt to result from 
a short drop onto a steel or concrete 
floor, that this far 


signed shock tolerance 


and exceeds de 
'ypical dam 
age: ruined hermetic seal, altered air- 


And 


gap, change in contact force 


Collapsible Nylon Dam Controls River 


Water-inflated nylon dam diverts Los Angeles river water onto adjacent spreading 
ground for later recovery by pumping deflates when a 
predetermined height of flood water is reached and prevents river from overflowing 
its banks during seasonal rains. Tube is bolted to the sides of the concrete-lined channel; 
when fully inflated stands 5’8” high, measures 30’ in circumference, is 130’ long. Port- 
able device weighs 7000 Ib uninflated and tube can be emptied in 12 min, reinflated 
within 25 min. Tubing material is neoprene coated, square woven nylon fabric covered 
with a special aluminum paint. Tubing fabrication costs about $7000. Firestone Rubber 
Co, fabricators of the tubing, and inventor N M Imbertson of the LA dept of Water and 


New dam automatically 


GM's Gas-fed Trucks Engines 
Slated in V-6, V-12 Lots 


Detroit—Radically new gasoline-fed 
truck engines (PE—May 18, p 25) 
will be produced by GMC Division 
of GM in V-6 and V-12 cylinder con- 
figurations. The bore and stroke mul- 
tiple will range up to 702 in. @ Power, say the operational life is from six to 10 yr 
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overcurrent or overvoltage during cus- 
tomer tests can damage contacts 
Misapplicaticn of relays is also a 
serious cause of unreliability. For 
example, a permanent magnet placed 
too near a sensitive electromagnetic 
relay can alter the operating point. 
Other can be: environment 
proves more severe than assumed; cir- 
suit loadings through the relay con- 
tacts get reversed; product tests pro- 
cedures are not up-to-date. Good re- 
liability is a joint responsibility, and 
here are Austin’s suggestions to 
achieve it: use shipping containers 
designed to double as assembly trays; 
be sure that test instruments—includ- 
ing indicating lamps—have cold in- 
rush currents that never exceed the 
rated current of the relay; plan meet- 
ings between relay manufacturer and 
user during product design stage to 
discuss every circuit and every contact 
of the 


errors 


relay 


RELAYS GET BETTER 


Improved relay design over the past 
10 years is traceable to MIL-R-5757 
which is in its fourth revision. Early 
sealed relays, for example, were large 
and heavy, said Edward Hoell, design 
Allied Controls. Contin- 
ued research has now made it standard 
practice to build the switching unit 
directly on the terminal header, and 
in many cases the housing is used as 
part of the 


motor 


engineer at 


magnetic circuit of the 
section. By these techniques, 
and through the use of more compact 
and efficient magnetic design, there 
a volume reduction in to 


relays of ap 


has been 


day’s micro-miniature 
proximately 15 to 1. 
Miniaturization and improved per 
formance are not incompatible, con 
tinued Hoell. Within the past decade 
the vibration resistance of relays has 
been increased from 10 g’s in a fre 
quency range from 10 to 55 cycles to 
30 g’s up to 2000 cycles. Standard 
operating ambient temperatures now 
125 C, and a 
number of new relays are being made 
for operation at 200 C. Shock resist- 
ance on most current relays is up to 
100 g’s, and operating characteristics 
are stable within a few per cent under 
constant acceleration up to 60 g’s 
Present multi-pole relay designs af 
ford the engineer a switching device 
capable of handling circuit currents 
in a range of 5-million to one, from 5 


extend from 65 to 


40 


amp to a microamp, concluded Hoell. 
All circuits are mutually isolated and 
also isolated in turn from the coil 
actuating circuit. It is a self-contained 
unit that operates over a wide range 
temperature and under extreme con- 
ditions of shock and vibration. 


TREND TO MINIATURIZATION 


Current trends in relay design are 
in the direction of further miniaturiza- 
tion, incremental spacing of terminals, 
adaptability to printed circuits and 
i1utomation. At the moment develop- 
ment programs are proceeding to push 
operating temperature limits to 300 C 
and beyond. Most recently radiation 
resistance has been included in the 
selection of materials for relays with 
a high order of reliability. 6 


Soviet Designers Are 
Called Goldbrickers 


Moscow—Soviet design organization 
are harboring ineffective engineers in 
high posts, according to the influential 
state newspaper Izvestia, which cited 
one of Russia’s primary research in 
stitutes, ENIMS, USSR _ machine- 
tool organization, as an example in a 
vitriolic 2000-word blast 

Izvestia said educated goldbrickers 
after earning university degrees, are 
“taking cover in the alleged complex 
ity of the problems they are supposed 
to solve,” producing naught and at 
the same time blocking advancement 
of younger, more talented men 

I'he newspaper said there are two 
ways of rectifying the situation: Either 
put experimental work on a cost-ac 
counting basis, or have Communist 
Party units “remove 
ply husks.” ‘The 


the scientists to 


all who are sim 


left it to 
decide on the best 


article 


“rid themselves of those who 


husks.” 

Izvestia named two offenders on 
the staff of ENIMS (Experimental 
Machine Building Institute). One of 
Valerian Petrovich, was a 
cused of work 


and of 


way to 


ar merely 


them, 
treating his “merely 


as a livelihood”, being a 


Babbitt in science.” Here’s his case 

Valerian Petrovich, about 45, fin 
ished a higher technical school edu- 
cation, then worked for two years as 
shop technician at an enginecring 


foundry. After that, he prepared a 


dissertation, won a degree and, fo 
the last five years, has been on the 
ENIMS staff. “These five years,” Iz- 
vestia says, “He has spent on a purcl 
theoretical theme and the period has 
been fruitless. There has 
gleam of novelty in his experiments 
nothing that could interest foundry 
men.” 

This man is not a rare exception, 
Izvestia said. “There are also other 
self-styled ‘scientists’ who have not en 
riched science or production with even 
one bright idea and who are way be 
hind the advanced people of the 
country.” 

It implied there also was trouble 
at Tsniitmash (Central Heavy Ma 
chinery Research Institute). It said 
none of its 150 masters of science 
or 12 PhD’s have reported on thei 
work in the past year. 

The newspaper complimented 
I'sniitmash, however, for design of a 
high-speed mill for the continual roll 
ing of a steel band. It said some engi 
neers at ENIMS have also done good 
work: an automatic gear-making line 
and some program-controlled machine 
tools were cited as examples * 


be en no 


British Mull Quality 
Control Issues 


Buxton, EncLanp—Quality contro! 


in industry comes “too little and too 
late” according to leading British ex- 
perts who gathered here for a joint 
conference of production and inspec- 
tion engineers 

At conference sessions, participants 
called for earlier integration of inspec 
tion into the production cycle. A 
quality control program should be 
planned while product specifications 
are being drawn up, not tossed in 
Machine-tool limitations 
should be determined when specifica 


ifterwards. 


tions are drawn, not discovered latet 
And sub contractors should be con 
sulted before final plans are specified. 

Systems for controlling men on the 
production line also came under in 
Some experts thought piece 
work—generally accepted here as an 
essential part of production life—en 


tense fire 


couraged machine operators to pass 
marginal work, unless they were paid 
for self-declared But, the ex 
perts said, paying a man for scrap is 
incompatible with the system ” 


scrap. 
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al) MICRO SWITCH Precision Switches 


Need pushbutton switches? 
Here is a sampling of a very wide choice 


These assemblies are typical of many different 
series of MICRO SWITCH pushbutton switches. 
Each series offers many variations of electrical 
and operating characteristics. 

Operational characteristics include: momentary 
action, lock-down, alternate action, two-posi- 
tion alternate action, and magnetically held. 
Direct control of up to fourteen double-throw 
circuits is offered. Short and long button strokes 
can be provided. Sealed switches are available 
when protection is required from oil, water, 
sand, or salt spray. Special shock and vibration- 


rugged duty service. Switches with illuminated 
pushbutton display are available. These include 
switch devices with interchangeable modular 
indicator and pushbutton units, 
Experienced engineering assistance to help 
you select the pushbutton switch best 
suited to your requirements 1S aS near as 
your MICRO SWITCH branch. There is no 
obligation. 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 


resistant features are built into switches for Jn Canada: Honeywell Controls Limited, 


Honeywell 


MICRO SWITCH Precision Switches 
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Better Products at Lower Cost Result 
From Malleable Uniformity Controls 


Uniform quality — whether for five or 
five million pieces — is essential to main- 
tain product quality and increase manu- 
facturing efficiency. With accelerating 


frequency, Malleable castings contribute 
their unique uniformity in critical appli- 
cations where durable, reliable compo- 
nents are necessary. 


Key to Uniformity is Control 


Malleable iron is produced under closely 
controlled manufacturing techniques. 
From charge composition and molding 
sand properties, through final inspec- 


Internal Uniformity 

This versatile engineering material is 
achieved through converting the base 
white iron into tough Malleable iron by 
a controlled heat treating process. Mall- 


External Uniformity 


Fundamental to the casting process is 
the ability to produce a given shape, time 
after time, in either small or large quanti- 
ties. Metal can be placed exactly where 
itis needed . . . eliminated where it is not. 
Good design — achieved through close 
cooperation between the customer and 


The life of every motorist rides in complete safety on Malleable wheel hubs of unerring uniformity. 


Uniformity Proven by Use 


The final test of any part is how well it 


stands up in actual service. Under con- 
tinuous cyclic and shock loading, the 
millions of Malleable wheel hubs, which 
are in service on the front end of every 
American-made car, have compiled an 
enviable record of proven uniformity. 
Another dramatic example of Malleable’s 
uniformity is proved in the old adage “A 


chain is only as strong as its weakest 


tion, every critical factor is held constant 
by using the most modern techniques of 
metal analysis, process contro! and 
inspection. 


eable’s internal structure exhibits excel- 
lent uniformity, an important factor in 
assuring the dependable performance of 
intricately designed components. 


the foundry can assure the necessary 
tolerances and the lowest possible fin- 
ished part cost. Modern techniques of 
production and inspection are used to 
insure top quality, dimensionally accu- 
rate castings. 


link.” Miles of Malleable chain, carrying 
tremendous loads year after year without 
failure, demonstrate the uniformity of 


every cast link. 


New techniques for controlling every 
element of Malleable production are the 
result of intensive research done by Mall- 
eable foundries in their continuing search 
for ways to make Malleable even more 
versatile and indispensable to industry. 


More Information Available 


Your copy of Data Unit 103— Uniform- 


ity — is available from any member of 


the Malleable Castings Council. If you 
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prefer, write direct to Malleable Castings 
Council, Union Commerce Building, 
Cleveland 14, Ohio. 


These companies are members of the 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malieable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILUNOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Matieable tron Co., St. Charlies 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malieable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Beicher Malieabie tron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malieable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleabie tron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable tron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. tron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malieable tron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. tron Co., tronton Div., Ironton 

Dayton Mail. iron Co., Ohio Mall. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Stee! Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck tron Company, Inc., Philadeiphia 22 
Erie Malieable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malieable iron Co., Meadville 
Pennsylvania Malleabie Iron Corp., Lancaster 


TEXAS 
Texas Foundries, tnc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. tron Co., Point Pleasant 


WISCONSIN 

Badger Malieable & Mfg. Co., S. Milwaukee 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malieabie Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malieabie Castings Co., Racine 

Milwaukee Malleabie & Grey tron Works, 
Milwaukee 46 
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Here’s a tough old squeezer 
that won't wear out 


The donut-shaped steel disc in the main illustration is the mold 
plate used in a large hydraulic press. Under 2,000 tons of pressure, it 
squeezes an abrasive mixture in a mold to make grinding wheels. It’s 
a tough job, and Waltham Grinding Wheel Company had to replace 
these discs every few months because they wore down and became 
unbalanced. Replacements were expensive and they wasted pro- 
duction time. 

Finally, Waltham tried a plate made of USS “*T-1” Steel. It has 
been used for more than a year now, and Waltham engineers say 
it will last indefinitely. 

““T-1”’ constructional alloy steel has a minimum yield strength of 
100,000 psi. It is exceptionally tough and resistant to abrasion—can 
be furnished heat treated to a minimum hardness of 321 Brinell. 
Compared to carbon steel, it has four times more resistance to 
atmospheric corrosion. In spite of its strength and toughness, ‘“T-1”’ 
Steel can be formed, machined and welded. And because of its strength, 
it can be used in lighter gages, reducing weight as much as 24, de- 
pending on the application. 

If you would like to have complete information about “T-1” 
Steel, write for our book “USS ‘T-1’ Steel,’’ United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee! —San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





One in a series of technical reports by Bower 
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ROLLER GUIDANCE- 
VITAL FACTOR IN BEARING LIFE 


Roller guidance has been estab- 
lished by the Anti-Friction Bearing 
Manufacturers Association as a 
major rating factor for roller bear- 
ings. There is a direct relationship 
between this factor and the life and 
capacity of a cylindrical roller bear- 
ing under load. 


Figure | illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load, Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 





RACEWAY 
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FIG. 1 











Fig. 1. Loose fit in raceway means poor roller 
guidance. Roller can skew and skid under load. 


In addition, the close tolerances held in 
grinding the roller track and integral 
guiding ribs give Bower cylindrical 
roller bearings the ability to take thrust 
in any direction. A Bower cylindrical 
roller bearing has thrust capacity of 


CATION REGARDLESS OF HOVW/ 
THE OUTER RACE AND ROLLER 
ASSEMBLY ARE INSTALLED. IT 
COMPLETELY ELIMINATES THE 
POSSIBILITY OF IMPROPER 
INSTALLATION. 
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FIG. 2 
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from 10-15% of 
capacity! 


its rated radial 


Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


s:-e 2 8 


Whatever your bearing needs, we sug- 


gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 


cations. 





BOWE R ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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NEW! sc 


THERMAL TIME DELAY SWITCH 


10-20 Amp. Capacity— SNAP ACTION 


The new Series TH Timer makes accurate switching con- 
trol of high current applications practical and economical 
for the first time! No more bulky, costly thermal switch 
and relay combinations ...no more teasing of load 
contacts in electro-mechanical circuits from slow make- 
and-break. The new Series TH Timer’s SNAP ACTION 
contacts give fast, positive switching of loads up to 
20 amperes. 

There’s a wide choice of contacts, too: SPDT, DPDT, 
Double Break, Magnetic Blowout DC and others to 
match your needs. 

This new, compact timer automatically compensates for 
ambient temperature changes, by using two parallel bi- 
metal strips. Longer life comes from the rugged, totally 
enclosed cast ceramic heater. And you can adjust your 
time cycle easily with a single screw. 








These new developments are just two recent Available in time cycles from 15 seconds to 2 min- 
utes, the new Series TH Timers are the low-cost an- 
swer to switching in air conditioning, refrigeration, 
trial timing devices which now exceeds 1,700 exhaust and heater controls, computers, lighting, 
controls. lf you would like more information and a host of other applications. 


For complete information, write today for Bulletin 
about the line, drop us a note requesting our #900 
bod . 


EW! ance 


PUNCHED CARD PROGRAMMER 


Direct Control from Programmer to Process! 


Here’s the simple, dependable method of applying true 
automatic control to most of your manufacturing and 
operational processes . . . direct control of up to 85 indi- 
vidual load circuits through as many as 30 separate 
functions . . . with permanent, convenient 5” x 9” Mylar* 
punched cards. 

Operation from any switch closure makes this electro- 
mechanical card reader easily adaptable to a variety of 
control systems, including analog, digital, temperature, 
feed-back, photoelectric, time and many others. Already 
in use for a wide variety of industrial and military appli- 
cations, these flexible units are easily modified to meet 
your particular requirement. 

For more information, write for Bulletin #100, 


items added to our ever growing line of indus- 


general catalogue. 


AFFILIATE: LINE ELECTRIC COMPANY ee BEk enters 
INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4, N 
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MAGNESIUM 


People who buy and use the luggage 
pictured above derive a very direct 


LIGHIwW EIGHT benefit from magnesium. As this light- 


weight luggage is made of magnesium, 


DE SIGNS it saves human effort and fatigue. Also, 


the reduction of weight means more 

x : luggage can be carried without extra 

save more than weight charge when traveling by air. Magne 

sium saves human exertion in other 

products, such as ladders, power tool 

"Li ES CMS EME ak Oo housings and materials handling equip 
ment. 

Another example of the many sav- 

Designers reap a rich harvest of additional benefits as a result ings and extra benefits that magnesium 

of lightness when they use magnesium. Bonuses such as more and its resultant load lightening make 

payload, simplified design, increased performance and reduced possible for the designer is in the auto 

human exertion. motive field. One delivery truck un 

loads its last parcel and heads for the 

garage and the gas pump. Another, of 


EE Geriical size, goes on to deliver many 
48 
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SIMPLIFIED DESIGN in magnesium aircraft part (right) was made possible by its advantageous stiffness-to-weight ratio. 


more Ibs. of merchandise. Why? The 
second truck is much lighter—its body 
is made entirely of magnesium alloy 
sheet, plate 


the second truck is lightweight, it can 


and extrusions. Because 


carry more payload. Or, it can carry 
the same payload as the first with less 


fuel, smaller tires and less wear and 


tear on the engine and transmission 


Lighter trucks also save their owners 


money on license fees, insurance pre- 


miums and over-all maintenance. 

An even more dramatic example is 
that of missile design. In one ballistic 
missile, the elimination of one pound 
of excess weight contributes approxi- 


mately 18,000 feet of additional alti- 


tude and a comparable increase in 


range! This means vastly improved 


performance wherever magnesium can 
be substituted for heavier materials. 


22,000 r.p.m. HOUSEHOLD ITEM 


This die cast vacuum cleaner fan must rotate 
at 22,000 r.p.m. and have low starting in- 
ertia as well as high centrifugal strength. 
Only magnesium was able to meet the re- 
quirements of this specific design. Casting 
tolerances are held so closely there is no need 
for balancing 


MAGNESIUM LIGHTNESS 
INCREASES STRENGTH, STIFFNESS 


The designer who is seeking a stiff 
section can achieve and still 
weight—with magnesium 
Magnesium weighs only 67% as much 


25% 


it easily 
Save alloys 
as aluminum, as much as steel 
and zinc. A structure made of magne- 
sium could be 8 times as stiff as the 
same part in steel if designed to equal 
weight. If equal stiffness is the design 
magnesium 
less than steel 


criterion, a section can 


x6 <S< 
2% 


weigh 62% 
less than aluminum. 


Aircraft manufacturers have learned 


and 


to exploit these facts to the fullest in 
airborne 
wing 


conserving precious 
Critical parts 


weight 


such as and tail 


WORKER FATIGUE THWARTED 

A prominent automotive manufacturer uses 
magnesium paint shields in spraying speed- 
ometer panels. The weight saving compared 
to previous shields resulted in less fatigue 
higher efficiency for women employees. The 
excellent alkali resistance of magnesium per 
mits easy removal of dried paint 


structures can be designed with more 
than adequate stiffness for high speed 
And, in 
weight savings, magnesium helps pro- 
smooth 


flying conditions addition to 


vide a aerodynamic surface 


and reduces “flutter” and “drag”. Most 
important, the use of more rigid mag- 


nesium sections simplifies design by 


eliminating many of the stringers and 
stiffeners necessary with other materials. 


* * 7 


WRITE TODAY for new brochure, ““Magne- 
sium Design’. For your copy of this valuable 
reference for designers, contact the nearest 
Dow sales office or write to THE DOW CHEMICAL 
ComPANy, Midland, Michigan, Magnesium Prod- 
ucts Sales Department 1342 DZ7-6. 


DOW PRODUCTION FACILITIES 

The Dow Madison, Ill. mill rolls flat sheet and 
plate and coiled sheet. It also provides extru- 
sions up to 30” circumscribing circle. The Dow 
Bay City plents produce high quality sand, 
permanent mold and die castings as well as 
lightweight magnesium fabricated assemblies 
And, you get Dow experience and technical 
service in addition. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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INSTANT STEEL 


A CALL TO YOUR LOCAL STEEL DISTRIBUTOR ENDS IN-PLANT SHORTAGES FAST! 


Emergency? Your steel service center can end it in a hurry with practically any amount, 
quality, size or shape of steel you may need. No more in-plant steel shortages—no more 
plant shutdowns—no more lost contracts. 


Or you may choose to use his facilities, stocks and fast delivery service on a regular 
basis. Whatever your production needs, your local steel distributor is on hand ready to 
give instant service. All you have to do is phone. 


Call him for any quantity of Weirkote continuous-process zinc-coated sheets, Weirzin 
electrolytic zinc-coated sheets, hot- or cold-rolled sheets or any type of steel you may 
need for any type of production job. 
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WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 


a division of 


NATIONAL STEEL aly CORPORATION 
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Trouble in 
Switzerland 


Enter, the 
Red Bear 


Snitzerland 


Has a Plan 
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in design and development... 


Trouble with watches—not making them work, but selling them—has 
hit Switzerland, according to recent reports filtering through to the US. 
At the annual general meeting of Ebauches SA of Neuchatel (which is 
the leading concern in the Swiss watch industry, controlling 17 factories) 
company president Renggli probed the causes of recession in that industry 
during 1958, and related them to the fact that Swiss sales have always 
been sensitive to any disturbance in the world market. In 1958, Switzer- 
land’s watch business dropped 15% in export and 33% in total sales. 

But Renggli blamed the US recession only in part for the export drop: 
“An important factor has been the closing of certain markets caused by 
throttling of imports, under the pretext of improving foreign exchange 
position, by countries who believe that they can develop their own watch 
industry with the aid of primitively trained excess labor. The most serious 
circumstance, however, is the strengthening of foreign competition.” 


Whether Renggli was including the Russians in his statement about 
“primitively trained excess labor” or “strengthening of foreign competi- 
tion,” we don’t know, but he should have. 

Another report mentions that the Russian watch industry has reached 
a yearly production of 15 million units—almost half that of the Swiss 
industry. In 1952, a Swiss expert visiting Russia stated that the Russian 
watches had not even passed the point of mediocrity; in 1958, noteworthy 
progress was noticed. The fact is, Russian watches are already pushing 
their way into foreign markets. They were exhibited in Holland at the 
Utrecht Fair and it was obvious that they were priced below cost. 
Apparently the USSR is again using dumping methods to conquer foreign 
markets. Present efforts are aimed at winning the markets of India, Den- 
mark, Sweden and Canada. 


Switzerland’s way out, believes Renggli, is to maintain a distinct lead 
in quality. In watch technique there are no better craftsmen, but in manu- 
facturing methods Swiss industry will have to adapt itself to new concepts. 
To a great extent the organization is set up horizontally. There are 
independent special factories for components and semi-manufactured 
products, Though this is desirable in principle, in recent years this 
independence has been overdone and has retarded progress. 

The existing federal controls in Switzerland should be relaxed to 
permit a vertical structure to develop, says an industry spokesman. If 
governmental control is not relaxed and the horizontal structure must 
be maintained, then care must be taken to export components and semi- 
manufactured goods only to those foreign companies who can be depended 
on for a careful further assembly and who do not undersell the Swiss 
watch manufacturers. 

A reason for the 33% sales drop in 58 was the fact that in past years, 
sales of watch movements have gone up considerably in comparison to sales 
of complete watches. As the turnover in watches slowed down, the buyers 
of such movements turned to using up their stockpile, hence the unfavor- 
able year for the Swiss. —R E Abbott 
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Single row, radial ball 
bearings are made with 
controlled internal clear- 
ances between balls 
and races for precise 
shaft location. Exclusive 
Sentri-Seals effectively 
seal out even micro- 
scopic foreign materials. 


\ 


Photo: Courtesy Edlund Machinery Co., Cortland, N.Y. 


Néy Ball Bearing Design Adds Efficiency... 
Curs elibe Mainienance In Drilling Machine 


CUSTOMER PROBLEM: 


Tool manufacturer requires minimum mainte- 
nance ball bearing design for new high-speed 
multiple drilling machine. 


SOLUTION: 


N/D Sales Engineer, cooperating with com- 
pany engineers, recommended New Departure 
ball bearings with exclusive Sentri-Seals in 
place of conventional open bearings. These ball 
bearings, sealed and lubricated for life, virtu- 
ally eliminated bearing relubrication mainte- 


nance. In addition, these sealed bearings 
accounted for a savings in parts and assembly 
time by eliminating costly lubrication plumb- 
ing and fittings. What’s more, the application 
has proved so successful, the customer has had 
other types of drilling machines redesigned to 
use New Departures. 


If you’re working on new machine designs, why 
not call on New Departure? There’s probably 
an N/D production ball bearing that will help 
you, and, at a lower cost! For more informa- 
tion write Department P-1. 


Replacement ball bearings available through United Motors System and its Independent Bearing Distributors 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING AOLLS L/KE A BALL 
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July 6, 1959 


MODERN MESSAGE -+#oGARCIA 


You've heard, of course, of the message to saw says, but need we do so much of it to prove 


Garcia. It is still a popular catch phrase, has our humanness? And need we accept so naively so 


been ever since Elbert Hubbard sat down onc many obvious ones? Or, worse still, make so many 
evening and wrote an essay with the phrase as a in conveying facts, thoughts or impressions to 
others? 


Ihe engineer tries hard to avoid errors—witnes 


title. It went millions of copies in a dozen lan 
guages—and was wrong from the start. 

Lieut Andrew J] Rowan did not take a message his continual addition of normally, generally 
to Garcia; he was sent to bring one from the usually and like qualifiers to any statement incor 


Cuban rebel leader—when Garcia would be ready porating a shred of doubt, or even a_ potential 


to attack the Spaniards, in cooperation with invad shred. He tries to supply, or imply, the condi 


ig Americans. Thus Hubbard is guilty of two 
rrors: he “sent” the message in the wrong direc 
tion, and he failed to mention Rowan, who 
nade the hazardous trip 

here are hundreds of other examples of faulty 
Washington 


never chopped down a cherry tree; William Tell 


ommunication of iformation: 


never challenged Gessler; the Hesperus was not 
vrecked on Norman’s Woe: Paul Revere didn’t 
ret the message through (William Dawes did 


Pershing did not say, “Lafayette, we are here 
Jesus was not a carpenter, but a woodcarver 

[hese are all supposedly historical truths, but 
in each case the facts were adjusted, mis-remem 
bered or fabricated by some writer who made the 
torv famous. In none of these cases was the error 
tal—but it was an error just the same. 

Thus it has ever been with our communica 
tions; thus it still is. Erroneous impressions are 
gotten by hearers or seers from the spoken o1 


vritten word, even from drawings and photo 


verhaps, basically human, as the old 


tions under which a given assumption is made 
He checks pictures, loads drawings with detail 

These steps to assure accuracy may actually 
promote inaccuracy in other minds. They may 
suggest a potential problem where none exists 
reduce confidence or acceptance when they should 
not. They may introduce questions about the 
worth of the job or the competence of the man 
(hey may instill a bland confidence in the recipi 
ent of the data so he follows the modern practice 
of assuming that all the thinking has been done 
for him. 

The essential formula in communication is a 


When in Rome, do as the Ro 


Use the terminology of the recipient 


ery old one 
mans do = 
lell him what he needs to know; nothing more 
Ihe essence of good communication is to know 
more than you tell, not to tell more than you 
know; not to hazard a guess, but also not to be 
wilder with excessive detail. And all this must be 
done in the language of the hearer or reader—or 
he will make faulty assumptions, as so many of 


is have done about the message from Garcia 


/ CA an 





Rubberless friction 
drive in breadboard 
model of high-resolution 
camera 


film supply spool 


First 


reduction 


FRICTION DRIVE 
features 


SPRING-LOADED IDLERS 


No need for rubber rollers—the floating idlers 
give proper pressure between steel shafts for 
vibrationless drive. The authors develop 
torque and stress equations, and show how 
to apply them to a film drive. 


The usual rubber rollers are absent in this novel fric 
tion drive. Instead, there are spring-loaded idlers that 
permit making all parts from hardened steel. Like other 
friction drives, this arrangement transmits torque much 
smoother than a gear drive can. But without rubber, 
which tends to creep, it provides a well-defined trans 
mission ratio. 

Ihe floating idlers are loaded against the shafts by 
a spring-and-lever arrangement and furnish proper pres 
sure between the rolling elements. The idlers also obviate 
the need for a high degree of accuracy when locating 
the shaft centerlines. 

Like other friction drives, this one is equivalent 
to a gear drive without teeth. But here, power from 
the input shaft rotates an idler (or pair of idlers) which, 
in turn, rotates an output disk. This disk is pinned to 
the output shaft or made an integral part of it. Speed 
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J KAPLAN, senior project engineer 
D BEAUMONT, product designer 


Feirchild Camera & Instrument Corp 
Syosset, NY 


ratio between the shafts is inversely proportional to 1 
between diameters of output disk and input shaft 

As with gears, the output can drive a secondary 
tem for still higher speed-reduction. This is done, for 
example, in the breadboard model (shown above) of the 
film-magazine drive for Fairchild Camera and Instrument 
Company’s high-resolution camera 

Whether to use one or two idlers between input 
ind output shaft depends on the application. Paired 
idlers will obviously double the torque transmission ca 
pacity for the same maximum contact stress of a single 
idler. Also, a judicious location of the axes of the two 
idlers can eliminate the reaction due to spring loading 
on the bearings—of particular value when transmitted 
motion is from shafts mounted in bearings not designed 
to withstand large radial loads 


lhe new friction drive can produce an output torque 
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of several in.-lb while retaining these other advantages: 
© Motion is smooth and free from jitter. 

e There is a complete absence of backlash. 

e Transmission efficiency is high. 

e The drive can be designed to give large speed 

reductions in a single pass. 

If the drive must operate under conditions of high 
contact stresses between its elements, careful consid- 
eration should be given to material, finish, alignment and 
concentricities. The rolling parts should be made of 
hardened steel; surfaces which are in rolling contact 
should have a good finish; input, output and idler shafts 
should be parallel and aligned axially. Where a pair of 
idlers is employed, eccentricities of the rolling surfaces 
should be held to minimum—such variations will result 
in slightly different surface speeds of the disk. Since the 
output disk is rigid, either one, or both, of the idlers 
must slip and this in time will produce wear of the rolling 
surfaces. 


DESIGN EQUATIONS 


For simplification, centers of input and output shafts 
are laid out in line with the pivot point of the crank 
arm. Distance between axes of the input and output 
shafts equals the sum of the radii of the driving shaft 
and the driven disk, and the clearance between them. 
For the double-idler arrangement, axes of the idlers and 
axis of the input shaft are made coplanar, so that the 
resulting reaction on the input-shaft bearings is zero 
Reactions on the crank-arm pivot can also be eliminated 
by making its axis coplanar with the idler-link pivot axes. 

Design procedure is similar to that followed with 
gears. Generally, one should know: 

(1) Maximum output torque that must be produced 

(2) Speed ratio between input and output 

(3) Over-all size of the unit. For example, should the 
disk diameters for a ratio of 10 be about 10 in. and 
] in., or 2.5 in. and 0.25 in. 

(4) Material to be emploved, and the coefficient of 
friction between surfaces. If the coefficient ranges be- 
tween two extremes, smallest value should be used to be 
on the safe side. 

Knowing these values, the following equations will 
determine the link dimensions, required spring loading, 
and resulting surface stresses. 

Center distance d (see diagram next page) between 
input and output shafts is 


” 


d = V(r, +14)? — (r6 + ra)? (1 


The output torque that could be transmitted through 


More to Come 


Friction disks recently replaced gears in a 
planetary drive developed by Pratt and Whit 
ney. Success of the design depended on a 
novel method of preloading the planets to 
automatically compensate for wear on the 
rollers. This necessitated the derivation of 
special design equations which will be pub 
lished, with sample calculations, in a forth- 


coming issu 
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Arrangement of idiers and Links 


Output dish 


Output short 


/aput shoft 


/dler roller 


laler lith 
Single -Idler System 


Output disk 


Output? shoftt 


/nput shoft 





\ ; 
/dler rollers 


/dler link 
Double -Idier System 


Crank arms 


one idler is: A uNr, (2 


The maximum permissible output torque is determined 
by the smaller ~N product of the two reaction points 
of the idler (using the smallest predicted value for 
»). The minimum resultant force R, necessary to pro 
duce a given output torque capacity, is obtained when 
#N is equal at both reaction points. Because the coefh 
cients of friction at both contact points can be considered 
the same, the reactions must also be equal to produce 
the optimum conditions described in the previous 
statement. Direction of the external force which is to 
produce equal reactions, N, is along the angle bisector R 
of angle @. Inasmuch as the idler link transmits the 
external load, direction of the idler-link axis must coin 
cide with direction of the external load. 

The small force diagram in the sketch on next page 
shows that load on the bearings of this idler is 

0 
Cos? = I RD 


» 


6 
R = 2N cos = 3 


- 


By taking moments around point L, the spring force 
acting on the crank arm, which is necessary to produce 
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force R i 


Re sin a 

a 

Ihe linkage could be designed so that line ]L 1s not 
perpendicular to line KL; normally, however, it is de 
signed so that angle a 6/2 (line JL is perpendicular 
to line KL). Then Eq (4) becomes 
Re sin (6/2 


F 


a 


Combining Eq (2), (3) and (4 


gives 


2cT’. cos (6/2) sin (6/2 
Marys 
eT 
sin 6 
MOT e 


Based on Hertz equations, maximum stres 
contact surfaces of the shaft and disk is 


¢ 0.35N(1/r + 1/1 
b(1/E, + 1/2, 


For materials of the same modulus of elasticity, Eq 
6) reduces to 


Jo I75N E(1 


\ 


Maximum stress occurs at the contact points between 
idler and input shaft. 


b 


PROBLEM—TO DESIGN A FILM DRIVE 
Given data are: 


eMinimum output torque (2-idler system) 
in.-lb 

® Cocthcient of friction 0.1 

e/ 30 x 10° 

e; 15va 0.125, rr, 0.375 (this gives a tran 
mission ratio of 1.5/0.125 or 12:1 


@ Thickness of disks 0.25 in 
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Symbols 
moment arm of spring about crank 


arm pivot, in. 
angle between crank arm and link, deg 
face width of disks, in. 
crank arm, in. 
modulus of elasticity, psi 
= spring force, lb 
= coefficient of friction 
- normal force, lb 
= resultant force on bearing of idler, lb 
output disk radius, in. 
= input shaft radius, in. 
idler roller radius, in. 
contact stress, psi 
output torque, lb-in. 











Computations: 
From Eq (2), 
5 


N 
2(0.1) (1.5) 


From | q 
S = 58,000 psi 


his stress is satisfactory lo find @ 


+ 0.125 
r 
cos 6 = : 


From Iq (5), keeping in mind that for one idle: 
+.5/2, the spring should be loaded to a force of 


I 14.5 lb 
Reaction load on idler link, from Eq 
R 24 Ib 


This value is employed when selecting bearings fo 


the idler link 


For REPRINT of above article, just check E92 on one of the 
Reader Service cards bound in this issue 


EDITOR'S NOTE: Other interesting drives recently discussed are 

‘Spur-helical Planetary Gears,” June 22, p 67. Here’s a 
novel method of pairing helical with spur gears in a standard 
planetary system that can easily boost the reduction ratio from, 
say, 1:21 to 1:1600. For a reprint of this article, check E-88 on 
a Reader Service card. 

“New Equations Locate Dwell Position of Three-gear Drives,” 
June 8, p 80. These drives are capable of producing three 
different motion patterns—depending on how far the output 
gear is located from the input gear. The article presents equa 
tions which, for the first time, pinpoint this all-important dimen 
sion. For a reprint of this particular article, check E-85 on a 
Reader Service card 
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| IT’S EASIER THIS WAY 








FINDING 


(mi oi Tacs 
SS HS 


e — 
When author Dick Wong set out to design the propellant and 
oxidizer tanks for a new air-to-ground missile, the rapid weight- 
PRESSURE- strength analysis method he presented in an earlier article 
(PE—Oct 14, ‘57, p 95) provided a good start. But to pin down all 


the stresses in the vessel, particularly the head stresses, proved a 
VESSEL et 


Design of the tanks (like the one above) was based on the 
theoretical approach of Coates, modified to account for different 
HEAD thickness of head and shell. Pressure tests to bursting—routine at 
Bell on new designs—provided a rough check. But Wong wanted 
to know for sure whether the stresses he had calculated from theory 


were the correct ones. This article shows the method he devised 
to let strain-gage measurements during pressure test give him the 
R E WONG, project director check he sought. 
Space Flight & Missile Dept 
Bell Aircraft Corp 


No need for strain gages inside the head where you can’t see them. 
Here’s a way to have them all on the outside— 
and yet determine accurately the biaxial stresses where the head and shell join. 


The author discusses both spherical and elliptical heads. 


in example of how n vl the id joins tl hell. Here 
old equations. It starts off esses do exist and must be separated out of th 
equations that relate principal o that ana in go ahead with the axial st c 

uns in biaxial stress situations. But it ind check them against endurance limits of the 

manipulates them in such a way that vou no longer have vessel material 
to deal with strain gages hidden away from sight The use of st gages back-to-back is the standard 
designer has had a moment of frustration when method of eliminating bending es from the 
“junction problem” in stress analysis of But with pressu essels this means a set of gage 
vhether it be a hydraulic accumulato. the head, out of view and subject to hydrostatic pressur 
tank. The low-cycle fatigue perform which requires data correction. This is where the 
on the axial or ““membrane”’ stress¢ new technique sho 1 way out—it 


in 
inaiysi 


inside 


illows taking strain 
theory doesn’t apply in the narrow readings on only the outside surfa Such readings can 
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Force Diagram Near Junction of Head and Shell 


a 


Junction 





gj, (hxd) 


ni ) fen sence or 
meridinal direction 


2 (Hoop or circumferential } 
é 


/ hi /, , 
Direction V,. 


o yield component stresses if they are combined 


be made t 
with judicious amounts of theoretical analysis 
I'he method requires measuring only the outer surface Restating the 
the 
calculating the axial stress in the longitudinal Girection 
Che following step-by-step equations can give the com 
plete state of the of the 
Step 1: Calculate longitudinal axial stress o,, 


he r¢ f ta sphere 


trains in longitudinal and hoop directions, and 


biaxial stress in region joint 
(shown 
For ellipsoidal head, see next pag 


Near the 


membrane 


jun 
the 
2: Calculate hoop axial stress o,, from measured 
local bending 
to deflect 
ments of discontinuit 


ratio, M uM 


related similarly 


Step vee 
calculated stress o 


train e«, and 


0 I é tT MOiag 


Step 3: Calculate longitudinal bending str o, tro n’s 


measured strain e, and e., and stress o ire 


Further, the 


ind hoop directi ns 


Tecor 
Step 4: Calculat tre from 


btained in Ste p 3 


hoop be nding 


from axial load, and 


METHOD ANALYZED 


pressure the 
These the 


meridinal) direction, and the hoop (01 


By working with the 
the 


membrane tresse 


In a 


directions 


ymmetri il vessel, principal to 


tresses ; 
are known ire longitudinal esses mM area 


circumferenti 
related to 


m f equation 


trains 
the for 


as directions | and 2, as ar 


the elastic stro 


nomenclature 


Designating them 
the sketch 
strain equation 


direction 


shown in above, familiar 


Are CC 


Phi 


equation 21 


more Tad’ally 


’ thu 


rain from bending 


can be isolated so 


can be 


NOMENCLATURE 


Actual stress in longitudinal 
direction, psi 

Actual stress in hoop direc 
tion psi 

Measured strain in longitu 
dinal direction, in./in 
Measured strain in hoop di 
rection, 1n./in 
to 
longitudinal and hoop, re 


Strains due axial loads 
spectively), in./in 
Strains due to bending loads 
longitudinal and hoop re 
spectively), in./in 

tx, Axial stresses (longitudinal 

and hoop, resyx ctively , psi 

Bending stresses (longitudi 
nal and hoop respectively 
psi 

V, Bending 


tudinal and hoop, respec 


moments (longi- 
tively, in.-ll 

Young’s modulus, psi 

Pe isson’s ratio 
Internal pressure, psi 
Radius of cylinder, in 


Thickness of head, in 


a 
AO} 


+} 


but now with 


evlindric il she ll. 
} 


id ind 


re usually accompanied by 
the shell wants 
head. The “mo 
lated by Pois 


stres 


Thi 
than does the 


4 t 


DCCAUSC 


up re 
1} ire | 


lo 


ind he i bendi 


tal strains in both longitudinal 


two components train arising 


load 


h 
e component strains, the bending 
that 
First, the component 
that them, 


the axial 
found 
th tres vw. 


1) t 


cause ill 


gitudinal strain due to 
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loads. For the hoop strain caused by these same loads, 


l 
EF \%e — #16) (9) 


ind for bending 


MELD 11 


l'o isolate the first bending-stress component so it can 
be computed, equation (10 
and €s» 


is used; substituting « 
from (6) and (7) 


Me. — MG%— (12 
But this contains the two strain components, €,. and €2., 
ultimately being sought. These can be removed for the 


moment by substituting their values from (6) and (7 
13 


And here, all terms are known on the right side except 
for o.. How to calculate it for various head shapes is 
covered later. 

The second bending-stress component o» 


is quickly 
determined from (5 


Now, the 
only remaining stress component to be isolated is the 
axial stress in the hoop direction. Equation (9) will 
give this, if a value for e., can be found. Combining (5) 
and (11), and inserting « 
from (6 


using Poisson’s ratio 


from (7) along with e, 


- ] = \& to + He — Ee) (14) 


wt 


his has the same form as (12), so if (12) and (14) are 
solved simultaneously, eliminating o,, it turns out that 
Chat is €» o, meaning that local bending 


is confined to the longitudinal (meridinal) direction 


Eve Es. 


Parameters for Elliptical Head 


k =a b 
8 = are cot [(b/a) cot 6] 
6 = parametric angle 


— lettin gtd 


CALCULATING STRESS 


Three components of stress o go ind ss 


now been written [equations (13), (5) amd (15)] in 


terms of known strains ¢,, and e, and the unknown fourth 


stress component o,,. This remaining unknown must 
be found analytically and is readily done with reasonabl 
iccuracy by using the following equations for various head 
hapes 

Spheric i] he id 


ginal nomen 


| lliptic il head 


Component stress o 


9% = E é + Mole 


EDITOR’S NOTE: For other recent articles 
covering stress-analysis techniques well 
suited to pressure vessel design, see: 

“PhotoStress Analysis,” Mar 2 ‘59, p 43 
—describes latest developments in a new 
photoelastic technique introduced in the 
special PRODUCT ENGINEERING report: 
“Photo-Stress,” Sep ‘56, p 167 

“How Wrong Can Elastic Constants Be?”’ 
Jan 6 ‘58, p 68—shows why high-precision 
testing methods aren't always necessary 
for accurate design 

“Tangential Stresses in Thick-walled Cyl- 
inders,”” Design Digest Mid-Oct ‘57, p F18 
—shows how maximum stress can some- 
times occur at the outer surface, if pres- 
sures and radii are just right 

“Rapid Weight-strength Analysis of 
Pressure Vessels,’ Oct 14 ‘57, p 95—offers 
simple weight-volume ratio formulas for 
cylinders, spheres and elliptical heads. 
Chart methods cut design time when many 
materials must be checked 
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, is quickly found now from (9) 


(15 The complet 


“How to Measure Principal Stresses,’ 
Oct 14 ‘57, p 101—shows how to get the 
Distribu- 


tion diagrams for pressure vessel stresses 


most out of strain-gage analysis 


are given, along with basic stress-strain 
equations 

“Three-dimensional Photoelasticity,”” July 
‘57, p 135—discusses application of latest 
materials and techniques to pressure ves 
sels of unusual shape. 


For articles discussing special environ- 
mental problems sometimes encountered in 
pressure vessel design, see the following 

“Product Design for —300 F,”’ Feb 2 ‘59, 
p 60—as more products, including pressure 
vessels, are required for handling super 
cold gases like liquid oxygen, the job of 
design gets harder: materials erbrittle, 
moving parts “freeze,” lubricants congeal 
The article gives an understanding of this 
new environment 

“Stress Corrosion in Metals,” Aug 4 ‘58 


w established 


p 56—covers the characteristics of this de 
layed-action damage and design steps to 
head it off 

“How to Choose Thermal Insulation,” 
Nov 11 
chart to simplify a tough design problem 


57, p 97—presents a screening 


Chart compares 25 types in 3 basic groups 

Thermal Stress Fatigue,” June ‘57, 
p 175—shows how higher operating tem 
peratures accentuate premature failure in 
structural parts. Materials are compared 
and useful design criteria cited 

“Stainless Steels for High Temperatures, 
Apr ‘57, p 135—summarizes mechanical 
properties, structural stability and fabrica 
tion problems for 5 austenitic and 3 mar 
tensitic alloys. Master chart gives compari 
son at a glance 

Metals at Elevated Temperatures,’ Oct 
56, p 160—hot and cold behavior of 
metals compared, using homologous tem 
perature scale. Fatigue and rupture stress 


are discussed as alternate design criteria 
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PEE WI isccssesccsecctccnecsccsconncessil 
to STOP 


a MOTO! 


CHESTER H BUCHANAN, applications engineer 
Small Ac Motor Dept, General Electric, Schenectady 


W. n an induction motor must be stopped in a hurry, 
one of these four basic methods—mecRanical braking, 
plugging, de dynamic braking, and capacitor braking—will 
meet most requirements Each method has its own 
ulvantages and limitations depending on the braking 
torque, power dissipation, circuitry and equipment 
needed. Sometimes the need for fail-safe operation is 


ilso a factor 


Mechanical Brake. | his is the most common type, 
using shoes clamping a drum, or a friction disk with axial 
clamping. Most of these brakes are set by springs and 
released by a solenoid, and are therefore fail-safe; brak- 
ing torque is preset, and adjustable by changing the spring 
tension. Variable braking torque requires a control panel; 
this construction does not fail safe 

In general, the shoe brakes have more heat capacity 
than disk brakes and therefore can be used on more severe 
duty cvcl All of them will handle any stopping duty 
cycle the motor can handle in starting 

Mechanically, methods of actuating these brakes vary 
onsiderably—some are opened by direct magnetic ac 
tion, others through yokes or linkage 

Mechanical braking usually works out best wher 
braking torque is 100 to 150% of motor full-load torque; 
where holding is wanted, in addition to stopping; where 
frequency is low enough to avoid repeated adjustment 
and maintenance. Equipment is simple and easily under 
stood when a mechanical method is used, and heat is 
dissipated outside the motor. 


Plugging. This method of braking mercly reverses 
the lire connections to the running motor so it will try 
to go backwards; then, the power is cut off as it comes 
to rest. Braking torque depends on the motor design 
and it cannot be adjusted except for wound rotor 
motors, or by insertion of resistance or reactance in series 
with motor terminals. An important limitation is that the 
motor-heating during stopping is three times the heating 
of one acceleration. For duty cycles involving repeated 
reversals, heating may be so great that some othe: 
method of stopping is necessary 

Where the application requires reversal of the drive 
plugging can be obtained with little added expense. There 
is no wear, and a plugging switch takes less space than 


1 brake 
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They range from mechanical to capacitor braking 
for an induction motor—and the choice 
requires weighing several factors. 


The author rounds up the comparison in a handy table. 


De Dynamic Braking. When stationary magnetic 
field is set up by applying de to the motor stator, the 
motor then responds much the same as an alternator 
feeding a low-impedance load. Braking torque is a func 
tion of the de power supplied, and can be varied readily 
by series resistance in the de supply. 

Braking is done electrically and losses must be dissi 
pated in the motor. As compared with plugging, the 
heating is much less, but for induction motors, braking 
torque is low at high speed and peaks at around 3 to 
5% speed, depending on the type of motor. But for a 
wound-rotor motor with 100% resistance in the sec 
ondary circuit, the braking torque is nearly propor 
tional to speed, with zero torque at zero speed and 
maximum torque a little higher than 100% speed 

Dec dynamic braking requires special control compo 
nents subject to maintenance. The motor may be dam 
aged if control fails to disconnect de power when motor 
stops. But it can provide emergency braking without the 
possibility of motor reversal, and it takes no extra space 
it the motor as does a plugging switch or a mechanical 


br ike 


Capacitor Braking. Balanced, 3-phase capacitors 
can be connected across motor terminals and switched 
with the motor. When the motor supply is opened, 
pro 
duces a field rotating much slower than the synchronous 


the capacitors supply a low-frequency current that 


speed. As long as rotor speed is greater than the rotat- 
ing magnetic field supplied by the capacitors, the motor 
operates as an induction generator, dissipating power in 
the motor and any external resistance in the oscillating 
circuit. 

For most applications, capacitance 1s selected for 
resonance at 15 cycles. Braking torque will start at maxi 
mum value on opening the supply, and drop off as speed 
decreases, becoming zero at approximately 25% speed 
Below this speed the load will coast to a stop, with 
coasting time dependent on friction and inertia of the 
load. 

Addition of resistance or inductance in the oscillating 
circuit may be desirable to control the peak braking 
torque at high speed. But this method does have an 
important advantage where overtravel must be kept low 

Capacitor braking introduces the lowest internal heat 
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Braking 
Torque 
° 


° 


Pae 


MECHANICAL 








HOW THE 4 METHODS COMPARE 


re eeeeéee 


2e@ePeSeseSe2eeoee 


PLUGGING 











= 








Peeseseeeeseeeeeesee 


Equipment 
Required 


HP Range at 
1800 rpm 


Heating in 
equivalent 


accelerations 


Advantages 


Disadvantages 


Precautions 


%, Spee 4 


100 


s 


Standard single-speed 
starter 
Brake 


Braking done 
mechanically 

Energy dissipated in brake, 
not in motor 

Torque adjustable at 
application 

Simple, easily understood 


Periodic adjustment 
Parts replacement 
Possible space problem 


Check periodically for 
wear 


Reversing starter 
Plugging switch 


Up to 3000 plus 


Braking done electrically 

No wear or adjusting 

Plugging switch takes less 
space than brake 


Possible motor reversal if 
control fails 
No torque adjustment 


Severe motor heating 


Check heating on duty 
cyde 


Sseeecee@e Ceeee 


DC DYNAMIC 


Current 


—— 


00% Current 
3 





% Speed 100 


Standard single-speed 
starter with extra inter- 
lock 

Brake panel including rec- 
tifler, contactor and 
timing relay 


Up to 25 


Braking done electrically 

No wear or adjusting 

Torque is adjustable at 
application 

No extra space require- 
ments at motor 

No possibility of motor 
reversal 


Less motor heating than 
for plugging 


Needs special control 
panel 

Low braking 
high speed 

Limited in power range 


torque at 


Motor may be damaged 
if control fails to dis- 
connect de power when 
motor stops 


Bpeeeaeeeoe eee eee eee 


CAPACITOR 











ee 
% Speed 100 
©“RB@e 2@0vaceeives 


Standard single-speed 
starter 
Capacitors 


Up to 10 


vA 


Braking done electrically 

No wear or adjusting 

No extra space require- 
ments at motor 

No possibility of motor 
reversal 

Lowest motor-heating of all 
electrical braking 
methods 

No danger of applying 
power to standstill motor 

No extra control required 

Less overtravel, generally, 
than for other methods 


Torque adjustment limited 
once application has 
been made 

Motor contactor 
derated for 
load 

Capacitors must be care- 
fully selected 


must be 
capacitive 


Line current is 2.5 to 3 
times motor full-oad 
current 

Overvoltage may need to 
be controlled 























electrical braking methods. Also, there is 
no danger of No extra 
required and when they are running, the capacitors pro 


ing of the 


motor reversal control] is 
duce power factor correction for horsepower equal to 
two or three times the motor rating. However, line cur- 
rent is 24 to 3 times the motor full-load current and 
the motor current must flow through overload 
heaters in the motor starter. 


only 


For REPRINT of above article, just check E91 on one of the 
Reader Service cards bound in this issue. 
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EDITOR'S NOTE: The following earlier articles include design 
data and recommendations for various motor-braking methods: 
Apr ‘57, p 146, speed-torque 
characteristics and control arrangements for drives requiring 


“Torque Motors and Brakes,” 


limited, stalled, or backward rotation for braking and tension 
Mid-Oct ‘57, p €E-13, 
mechanical braking systems including eddy current, hydraulic 


control; “Power Absorption Devices,” 
and compression retarding; ‘‘Electrical Braking for Machine-tool 
Applications,” Mid-Oct ‘55, p H-14, plugging, 
braking and dc braking evaluated, with emphasis on de brak 
ing. Also, “Dc Brakes for Ac Motors,” Sep ‘52, p 156, operating 
characteristics, control! circuits and applications 


regenerative 
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JIGMILL DIAL Sets 


Zeroing . . .* 
is a matter of aligning the tool and work at a selected 
datum point or some known distance from datum, and 
placing the value on the dials. This is done with the 
micrometer-selector knob and the outer pin-selector 
knob (setscrew loosened). In final step, both the zero 
adjustment and inner-pin-selector knob are turned until 
the cam indicator switch light flashes on and the null 
meter reads zero 

Setting a dimension on the dials rotates the sensing 
head turnoff cam by means of a differential. The angle 
of cam displacement is proportional to distance that 





Vertical and horizontal distances picked the new position is away from the existing location. 

Movement towards the new location winds down the 
from blueprints are dial-set, without compu- differential, as the rack rotates the three gears in the 
tation, to position the worktable and sensing-head assembly 


When the sensing head is within 4 in. of the 


spindle head. While machine is working, correct pin, the cam has been rotated back to its “zero” 


operator can set up next dimensions to position and the sensing head is energized. The sens- 
be called in at push of button ing head, a differential transformer, sends a plus or 


minus signal to the positioning system until the pin is 
centered exactly over the head and the signal is nulled 
out. When this positioning is complete, machining 
commences and the next locator dimension may be 
set into the control 


Simple mechanical system uses no electronics measures 
to an accuracy of plus or minus 0.001 in. with a re- 
peatability in positioning of 0.0001 in. Unit will 
position in plus or minus directions from any given 
datum point even if the point lies outside limits of 
the jigmill. Numbers entered into control system are 
limited by the counters themselves, plus or minus 
1000 in., and not by the physical length or height of 
the machine. Diatrol measuring system is applied to 
Spiramatic Jigmils by DeVlieg Machine Co, Royal Oak, 
Mich. 


Basic measuring elements. . . 


are the master bars mounted full length of hori H H -_ ; : _ ; | : 4 
zontal and vertical slides. Hardened pins, 0.200 ' ; 3 2 3 ; 1 : i. 
in. dia, are spaced 1 in. apart along the bars : } 14 it it , it 
Nubs of the pins are eccentric to allow 0.0025-in. 

adjustment. During calibration the pins are 

rotated to provide precise adjustment between n , 


pins, and then locked with a setscrew. There is 
no physical contact between the pins and sensing 
head; this eliminates wear or damage. 

Since the pins are set at 1l-in. intervals, a OAM 














micrometer is used to offset the sensing head 
for fractional distances 
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IN NEW PRODUCTS 


the Dimensions 
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Counter-and-dial combination. . . 
indicates micrometer settings; this is to 
eliminate operator error in reading and t 
Shutters hide the mu 


dials when plus numbers are set in, and 


simplify gear desig 
vice versa The inch over 1s automat 
the parts-cover mu t be flipped by hand 


phi 


Che operator may mix numt | 


integers and minus decimals for examp! 


to speed dial settings. The machine m 
in the direction dictated as shown by th 
dials, even with mixed number and 


innot get lost or travel in the wrong ‘' 
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PRODUCT DESIGNS 


TRAILER 


Efficiency of this French brake is increased by 
BRAKE lining both sides of the disk brake and using 
total-contact pressure plates. Spaces in the lining 


} . (} | ' ‘ pattern act as centrifugal fan to pull air through 
U yt unit for better cooling. 


Designed for axles of 10-13 metric tons used on semi- 
trailers, the brake fits inside a 20-in. tire rim and has 


better heat dissipation than the enclosed-drum type. 


CENTIFRUGALLY ~~ 


Braking action .. . 

results when brake disk is clamped between the 
fixed and sliding pressure plates. The sliding 
pressure plate is forced against the brake disk by 
means of an annular hydraulic piston. French law 
requires that air-hydraulic brakes in this weight 
category have an emergency actuating system 
In system shown, emergency mechanism consists 
of a second annular piston with a separate 
hydraulic circuit in same cylinders. Compensation 
for lining wear is accomplished by rotating the 


threaded retaining ring behind the hydraulic cylinder 


Fixed pressure. Friction disk _Sliding pressure _ Emergency 
plote plate 4 piston 


Normal service / _-hyoroulic Fixed 
piston, A =eylinder axle 














Vent holes Ns ining pods 


A disk brake ... Positive air flow is generated by gaps between the rotating 
usually has a plain steel disk with friction material on fixed lining segments. The action is that of centrifugal impelle: 
aliper which clamps on disk to provide braking action. By Air is pulled through ventilation holes in the driving bell 
ontrast, this unit has lining material on both faces of disk between the fins on the fixed pressure plates, through the 
This spreads out the heat because the linings cover entire vent holes and out by means of the gaps in the brake lining 
surface of rotating friction disk, increasing braking area. Fins on the nonrotating disks also help to dissipate heat 
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(0 ONE MORE DECIMAL POINT 


Micrometer measures without pres- 
sure to 0.00001 in. (10 millionths). 
Digital readout and electronic 
micrometer stop assure accuracy 


independent of operator skill. 


Earlier model had a four-digit readout 
with right-hand numeral reading tenths 
of a thousand. Development of new model 
presented two problems—structural sta 
bility of micrometer casting, and reduc 
tion of overshoot of powered micrometer 
screw. Complete redesign increased casting 
stiffness to required level, and the im 
proved micrometer drive with a Simpiatrol 
brake stops spindle in 7 millisec. Model 
PDR Electronic Micrometer is produced by 
J W Dice Co, Englewood, NJ 


Steps in development .. . 
include breadboard model, wooden mockup and final pro 
duction model. Complex one-piece casting used in final 
model was designed with column depth greater than throat 
depth for desired structural stability. Throat section is beefed 
up at critical points for increased stiffness and casting 
iunnealed before machining to prevent drift in service 

Part to be measured is placed on the anvil, and the lever 
vitch pulled toward the operator to lower the spindle. A 
motor drives the micrometer screw, lowering the spindle until 
it touches the work; upon contact, relay-actuated brake locks 
the counter and a green light signals that a reading may be 
taken. When the lever switch is released, the micrometer 
spindle retracts automatically 


Breadboard model .. . 
top and side views) checked out mponents and perform 
ance of system, aiding in selection and specification of compx 


Drive-bel} nents for production model. Fan is included to cool compo 


nents and provid temperature stabilization throughout casting 


Repeatability problem was solved by ducing number of 

7 rotating parts to be stopped and then reducing the inertia 
Spindle of each part. By 
Anvil train after the first worm reduction, inertia of motor and 
driveshaft was eliminated in stopping. Further reductions in 


inserting an electric clutch in the drive 


inertia came from replacing a gear drive to the counter with 





a miniature timing belt and by ng plastic instead of dic 
cast counter wheel 


Operatin 
j ‘fee 4) When the micromet I ntacts th vork, a relay 
disconnects the t an nergi the fast-acting brake t 





stop and lock the counter 1 and brake are powered 
by a 24-volt d 
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You've built a prototype and it works. But problems still face you. 


For example, to what extent does the new model outperform previous 


ones? Also, what variations in performance can you expect for units that 


will pass production tolerances? Here’s how to set up . . . 


EXPERIMENTS that have 
STATISTICAL CERTAINTY 


WILLIAM J HILL, manager, Statistical Services Section 
Ford Instrument Div, Sperry Rand Corp 


he big hazard in guesswork is the wrong decision. 
\ statistically designed experiment cannot completely 
remove that hazard—nothing can—but it does let the 
test enginecr know magnitude of the risks and the steps 
that can be taken to minimize them. One such statistical 
design is the Latin Square, which is efficient for experi 
ments where it can be assumed that each variable has an 
ndependent effect on the result. But when variables 
which is more often the cas¢ 


interact 1 more thorough 


ipproach is called for. It involves three key steps 


|. Recognize that there is an element of chance in every 
test result. ‘This is the first, and perhaps most important, 
of the three steps. A flat statement that “Black Box X 
delivers 25.3 hp with certain fixed input conditions” is 
impossible to support with any kind of test results—no 
matter how thorough; there is always some source of 
variation which cannot be precisely measured. 

Chere are four main sources of variability in experi 
ments which, if not recognized, can cause errors in the 
readings: the operators who conduct the test and collect 
the data, the test equipment, the test conditions, and 
the tested device itself. Variations caused by the first 
two can be minimized by repeating some tests—using 
different operators and, if possible, different test equip 
ment. Variations resulting from test conditions can be 
reduced by randomizing the sequence of the tests. ‘The 
final trouble source can be minimized by carefully choos 
ing the sample to be tested—it should be a good repre 
sentative of its class and give readings that are repeatable 
Otherwise it will be necessary to enlarge the experiment. 


2. Measure the effect on the output when an input, or 
several inputs are changed. However, it is not only what 
is measured, but how the measuring is done that counts 

lor example, one way of collecting data—the classical 
way—holds one variable as a constant while the other 
variable is changed. When a point of maximum output is 
found, the other variable is then held constant and the 
first one changed to determine if maximum output can be 
improved. Result of these tests yields a maximum for 
all conditions of both variables—or so it seems. Draw 
backs of this method are many; here are a few 


e It is often impossible to hold one variable “constant” 
over a sufficient period of time 
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e In many cases, two variables acting together have mor 
effect on output than the effect of single variables acting 
independently on the output 


e The experiment is usually run in a non-random manner, 
thereby permitting changes in test conditions to mask 
the true maximum output 


3. Compare the output for one value of a variable with 
output for another value. Is the change significant? ‘The 
only meaningful method of comparison is through a sta 
tistical analysis. It is insufficient, for example, to state, 
“When variable A is changed from level 1 to level 
output increases 1%.” Is the 1 due to A, or to errors 
that crept into the experiment? 

Statistics enables the experimenter to attach a conh 
dence value to his results. He can then state, “When 
variable A is changed from level 1 to level 2, 95% of 
the time the output will increase by 0.9 to 1.1%.’ 


DESIGN OF THE EXPERIMENT 


In the manufacture of precision gyros for missile equip 
ment, the following problem was encountered. A vendot 
supplied bearings for the gyro to a tolerance of —0.0000 
and +0.0002 in. He was instructed to measure each 
bearing before shipment and divide them into four classes 
labeled A, B, C, D, each with 50 millionths’ spread. Us 
ing these code letters, the purchaser matched shaft and 
bearing at assembly. Many times, however, parts that 
should go together (on paper) did not. When the shaft 
was reinspected, the same measurements were obtained 
(within 10 millionths) 


however, some of those labeled A wound up as B and 


When bearings were remeasured, 


some labeled B were regraded to C. 

To pin down the cause of this difference, we will 
design an experiment for the purchaser which will enabl 
him to determine whether the difference is a result of 
different measuring machines, different calibration rings 
(used with measuring machines), or different operators 
his experiment has two phases 


1. Determine ability of the experiment to accept the 
hypothesis when it is true, and reject it when false 


2. Select the type of experiment—one that can measure 
the effects to be evaluated 
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MANY TESTE NEEDED? | 


a 


| 

















The hypothesis 


l'o determine (1), begin first with an hypothesis—a 
statement which the statistical results will attempt to 
prove or disprove. If it is false, the statistical results 
hould also show what variables are responsible for its 
rejection 


two basic 


A Null 


Hypothesis, for example, states, “There is no significant 


here are types of hypotheses 
difference between the measurements by the vendor and 
The Fixed Difference Hypoth 
hand, states, “There is a fixed differ 
x millionths between measurements by 


those by the purchaser.” 
esis, on the other 
ence of vendor 
ind those by purchaser.” 
For this problem, the null hypothesis is chosen 
Because it can never be proven (or disproven) with 
ibsolute accuracy, there are always two possibilities for 
1 correct decision and two possibilities for an incorrect 


me. These are summarized as follows: 





Decision on Hypothesis 


Reject it 


True Situation 
Accept it 


Measurements the same correct incorrect 


Measurements different incorrect correct 











On the one hand, then, there is the risk of judging 
1 difference in as significant when it is 


The 


measurement 
only experimental error that causes the difference. 


risk of this wrong decision (rejecting a null hypothesis 


when it is true) is denoted by a. !t is also possible that 
different measuring techniques cause a real difference in 
the ‘measurements, but the experimental error conceals 


his risk is denoted by £. 


the difference 


Select parameters 


Both these risks are weighed before beginning the ex 


periment. It is common statistical practice, in experiments 
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of this kind both 


types of error 


to choose 0.05 


bef 1 
rai not d by 


other decisions must be mad ctting 


First, how 
of each variable 


Chree 
many level 
tested? In the 
four 
yperat rs, bear 


ilready fixed by the 


up the experiment 
f l 


of the gyro-bearing 


must be cast 


probiem, there ar variable 


(machines, calibrating rings and 


levels of each are nature of the 
test 


itors 


calibrating rings and oper 


Toul 


two levels for machines 


from vendor, one fr ind 
levels for bearings (A, B, C, D 
Second, what average change in 
rejection of the hypothesis? For this 
that a difference of 10 
between purchaser’s readings 
sufficient to reject the null hypothesi 
Third, what is magnitude 


(one m purchaser 


uutput, A, ju tink 
example, it is est 
in h 


mated millionths of an 


ind vendor's readings 1 
of the experimental error 

Re peat ibility R 
can sometimes be determined from data collected during 
calibration of the test fixtures. Other times, it i 
this case, R is estimated to be 10 
rhis estimate is only for purposes of setting 


It will be mputed with more 
] 


how repeatable are the measurements? 
simph 
in estimate. In 
millionths 
up the experiment accu 
racy in analysis 

ind the number of 


riment dep nds 


Knowing the number of variabl 


levels for each, design of the expe only 


on whether the individual tests in the experiment will 


ind if so, how many time The total number 

in be found from the 
With the values of f,, 
that 


1 deci 


be rerun 
of retests in the experiment, f, 
curves at the top of the pag 
a, B, A, and R estimated above, the curves 
f, is 30—thirty tests must be 

sion ability consistent with the risk 


show 


ep ited to pro\ ice 


The type of experiment 


In all experiments, the most imp 
test is to discover 


ing the main 








icting independently. Some experiments also call for an 
evaluation of interaction effects—discovering those vari 
ibles which, in combination, effect the output. Most 
factorial-type experiments will successfully evaluate both 
main and interaction effects. There are two basic types 
full-factorials include all combinations of all variables; 
fractional-factorials include only certain combinations 
I'he full-factorial allows investigation of all main effects 
ind all interaction effects. Fractional-factorials evaluate 
ill main effects and some interaction effects—except for 
that special class of fractional-factorial, the Latin Square, 
which evaluates main effects only. The disadvantage of 
1 full-factorial is the number of tests that must be run; 
if there are a large number of variables and many levels 
of each, a tremendous number of tests may be required 
Because of the few variables and levels in this prob 
lem, a full-factorial is chosen, requiring 32 tests. But 
because 30 tests must be repeated, all tests are run twice 
ng 6+ individual pieces of data. Here are the result 


| 
neasurements in millionths of an inch 











ANALYSIS IN 3 STEPS 


I'he analysis of this data involves three step | 
determine repeatability, R, (2 
3) analyze interaction effects 


inalyze main effects 


Repeatability 


Shown below are the repeatability 


Variable Level 


Machine Purchaser 
Vendor 
; Purchaser 
Ring 
Vendor 
Purchase 
Operator : = 
Vendor 


A 


Bearing 








B 
Cc 
D 


Over-all Repeatability 
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simply the average spread between readings obtained 
under identical conditions. For example, repeatability of 
readings taken on bearing A is 

pe 5t10+10+5 

This average is calculated for each level of each var 
able. In addition, over-all repeatability is calculated by 
averaging the spread between the two readings in each 
cell of the data table 

Repeatability of vendor’s machine is evidently ver, 
much poorer than purchaser's. Apparently, the vendor 
must improve repeatability if he is to supply properly 
graded bearings (provided there are no other differences 
between his measuring methods and those used by th« 
purchaser). 


Main effects 


But there is still the question of whether his averag: 
readings are significantly different from the purchaser 
'wo-way tables give the quickest answer. They are sim 
ply a comparison of average readings for a combination 
of two levels of two variables. For example, in the fol 
lowing table the combination of P machine and P setting 
ring gives an average reading X of 74.1 millionths (com 
puted by adding all readings involving P machine and 
P setting ring and dividing by the number of readings 





Variable Machine 
a Ave. (X) 
P | Vv 
74.1 | 90.3 82.2 


Ring 
79.4 90.0 84.7 














Ave. (X) 76.7 90.2 83.4 





Similar tables are made for each of the other com 
binations of variables. The averages between levels « 
iny one variable are different—76.7 


rf 
compared to 90.2 
for machines, for example. But are they significantly 
different or simply a result of experimental error (lack 
of repeatability)? In statistical analysis, a significant 
difference is one that falls outside control limits estab 
lished on the high and low sides of the distribution curve 
If the average of all distributed values is X’, the upper 
ind lower control limits are 


X’« (t)(R) 
1.128 Vd 


where d is degrees of freedom (one less than the numbet 


of measurements involved), R is over-all repeatabilit 
ind t is a probability factor that depends on a and d 
(tables of t are available in most statistical texts Che 
constant, 1.128, limits the equation to distributions in 
which repeatability is based on samples of two. In thi 
problem, there are two sets of limits: one for variabl 
with two levels (machines, setting rings, and operator 
ind one for bearings, which has four levels. Limits « 
variables for two levels, for example, are 
93.4 = (7-04)(11.6) _ 9711 and 79.69 
1.1284/3] 
where 2.04 is read from t table at 31 degrees of freedom 
ind a 0.05 
Control limits and values from the two-way tabl 


plotted on a chart (shown at top of next page 
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CHARTING TO SHOW MAIN EFFECTS 


Millionths 


of an inch 





Level 





Variable Machine Ring Operator Bearing 


I'he chart shows that changing the measuring machines we Shown below. The other interactions can be plotted 
} 
i 


} 


ind bearings has a significant effect on readings It the same way. But it will be found that none of the inte: 


vas known, of course, that bearings would have a sig ction effects are significant 
nificant effect—otherwise there would be no point to 
grading. Analysis of this effect was included only as 


check 


Interaction effects 


lhe two-way tables, which were drawn up for main 
effect analysis, gave a comparison between the grand 
iverage of all readings and the average when one level 
f each of two variables was involved. This reading 
deviated from the grand average primarily it is assumed 
because of main effects . and also, perhaps, because of 
interaction effects—two variables working together to 
sive a change in output that would not occur with eithe 
variable alone 

lo compute the extent of this latter effect, simply) 
subtract individual effects of each variable from the 
two-way average Referring to the two-way table for Level 
main effects, the interaction between P machine and 


P setting ring is computed by subtracting effect of P 
machine (76.7 83.4 6.7) and effect of P ring Analysis of the data shows that the vendor's repeat 





Voriadie 


~ 


32.2 83.4 1.2) from two-way average between ibility is poorer than the purchaser Hie must therefor 


concentrate on improving this either by using the sam 


P machine and P ring (74.1). This gives a value for 
measuring equipment, or by taking several readings on 


} 


deviation because of interaction between the levels of 


these tw variable be ining and averaging them 
thes O vari S 

In idditi n bec 1LISC the Vv mo vill continue to us 
7 6.7) - - 9 82.0 
a. ; I his machine and setting ring while the purchaser con 


Compute this interaction effect for all possible combina tinues to use his own, the purchaser can compensate for 


tions of all variables and plot on control chart with con the difference in measurement by adding 13.5 (that i 


trol limits computed as before. Control limits for the 0.2 76.7) millionths to the vendor’s measurement 


, . } - 7 . > 
ig and machine, for example, are set at This wavy the vendor's measurement will correlate with 


(2 151)(11.6 the purchaser's and assembly will be simplified 

> + - . - ( < ~~ | 
83.4 1128/5 = 89.1 and 77.7 
P For REPRINT of above article, just check E90 on one of the 


teractions between machine and other variable Reader Service cards bound in this issue 


Init 
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METAL PARTS? 


These are the three basic methods for coating 


preformed parts. A fourth process—laminated film—is included 


to extend the comparison to post-formed parts as well. 


F J NAGEL, vice-president 


Polymer Processes Inc, Reading, Penna 


7 hie lorful vinvl 


parts have proven to be resilient, formable, resistant t 


coatings you see on many metal 


wear and chemicals, and easily embossed with decorative 
patterns. Based on vinyl chloride resins, they are rela 
tively inexpensive and can be applied by many tech 
nique But which coating process for the performan 
vou want? This choice can be as important as selecting 
the vinyl formulation itself 

Here's a comparison of the four most common proc 


CSS It rates them on six major factors of design 


1. Thickness Range 


The minimum coating thicknes 
Fluidized-bed Method depends on gage or mass of th 


possible with th 


ubstrate, melt-flow characteristics of the vinyl coating 
powder, and the choice of processing evel Below the 
mil minimum thickness shown in the accompanying 
table, pinholes will usually occur in the coatings. ‘The 
upper limit of about 60 mils can be substantiall 
exceeded through the multiple prehe it-dip techniqu 
the hot, coated part is reimmersed in the fluidized bed 
Maximum thickne 
on one coat depends on mass of the part, or its heat 


ind, after withdrawal, postheated 


holding power. For example, a heavier single coat can 


be applied to a 10-gage than to an 18-gage panel. Flow 
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properties of the 
widely varied 


With the Plastisol lechnique it is edge 


rather than pinhol in the coating, that determin 
ating thickn 


1as the normal tenden to pull away from sharp edg 


ninuM 


\ plastisol, being a liquid 
ind projections, and edge coverage suffers as th 
is made thinner. Otherwise, quite thin coatings ar 
producible, especially when organic solvents aré 
duced to lower the viscosit here the coating mat 
becomes known as an organosol 

Maximum and minimum film thickness for Film 
Method (vinyl-metal laminate) are mainly a matter of 
practicality It’s ] ible to use extremely thin 
f 


ilms (under normally unjustified 


iuse of film ipplication problems 
tion coatings will gi very thin coatings at mu 
lower cost. Similarly, ve heavy vinyl films normally ar 
ls and over can be very expensin 
juivalent ating thickness« ybtainabl 
( ind pla | technique 
With the Solution Method very thin film 
il—b lowering th olid content of th 

rial Also, maximum thickness per co depend 


lids content. While theoretically there is 


not used. Film 100 m 
ompared to 


fluidized-bed 


; 
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VINYL COATING METHODS 
COMPARED AT A GLANCE 


(for a single coat) 





Vinyi Application Method 
Characteristic —_ 


Fluidized Plasti- 


Thickness range, 5-60 10-100 5-30 0.1 


mils 
Thickness good poor to 
uniformity good 
Edge coverage good | poor 


Appearance excellent fair 


bed sol Film tion 


Solu- 


12 


excellent poor 


nonexistent poor 


excellent | excellent 


Substrate some none none none 


limitations 
Coatable sub- 
strate shapes 


a few 
limitations 


limited very | no 
limited limitations 








the four coating methods 


. . . Fluidized Bed This is the newest of the coating 
techniques. Here the viny material, in powder form, is 
“fluidized” by an upward flow of air through the bottom 
of a specially constructed, open-top tank containing 
the powder. When air-fluidized, the powder looks like 
a true liquid. The part to be coated is preheated to a 
temperature at or above the flow point of the vinyl 
powder, then is dipped into the bubbling bed for a 
few seconds. The powder particles sinter onto the 
heated surfaces and coalesce into a smooth, continuous 
film. A short postheat or afterbake is often desirable. 


. . « Plastisol Here the part is dipped into a liquid 
vinyl plastisol, then withdrawn slowly and at a con- 
trolled rate to minimize drip and sag marks. The 
coated part is now placed in an oven at 350-400 F to 
fuse the plastisol, which is a mixture of discrete par- 
ticles of vinyl resin in a liquid plasticizer, into a tough 
and flexible coating. 


. . « Film Calendered vinyl film is adhered to a flat 
metal sheet by special adhesives, heat and pressure. 
A thin layer of adhesive is applied to the metal panel 
or coil stock as it unrolls, and the film smoothed on 
immediately. After the bond is fully cured, the lam- 
inate may then be fabricated by ordinary sheet forming 
technique, using polished dies. 


- Solutions Vinyl resin formulations in organic 
solution are applied by several common techniques— 
spray, dip, flow coat and roller coating. Baking at 
250 F or higher is usually required for best perform- 
ance. Multiple coats, with at least a partial bake in 
between, are common practice although recently de- 
veloped dispersions, using a phenolic primer, can be 
sprayed on—to thicknesses up to 12 mils. 


limit on thickness of coatings deposited from solutions 
or dispersions, the practical limitation is quite low com 
pared with fluidized-bed or plastisol coating because 
multiple coats run costs up. Maximum thickness is rising 
steadily, however, as new formulations are developed 


2. Thickness Uniformity 


For a vinyl coating applied by fluidized-bed process, 
uniformity is quite good—particularly because of th 
heavy thicknesses applied. On flat surfaces, it is approxi 
mately equal for all four techniques. On irregular shapes, 
coating-thickness uniformity can be rated in decreasing 
order: solution, fiuidized bed, and plastisol (film tech 
nique is applicable only to shapes that can be fabricated 
from the vinyl-metal laminate) 

Variations in thickness heavily influence appearance 
thickness given by solution coatings 
variation difficult to detect 
Fluidized-bed coatings look uniform because their thick 


of a part. Low 
makes even a_ sizeable 
ness varies only slightly. Plastisol coatings can appear 
quite uneven, although carefully controlled application 
conditions will help. For best uniformity, much more 
precision in application is needed with plastisols than 


with the other three 


3. Edge Coverage 


Over sharp edges and projections, fluidized coatings 
efficiently. This is because the higher 
viscosity of a powdered coating, as it melts and coalesces, 


cover most 


allows a much more substantial retention of the coating 
than does the lower viscosity of liquid coatings—which 
‘pull-back”’ 
of edges can greatly increase resistance of the part to 
weathering, chemical, and peeling. The vinyl film-metal 


causes from sharp edges. Good coverag 


laminate has zero edge coverage 


4. Appearance 


Solution coatings are the type that give the conven 


tional painted appearance Plastisols often result in 
sags, drip marks or other irregularities unless withdrawal 
controlled. Film-surfaced metals offer 


many decorative effects because, along with the unlimited 


rate is closely 


color possibilities of all four methods, the film may be 
embossed, “Spanished” or decorated some other way 
Fluidized-bed coatings, which have the uniformity of 
solution coatings plus the thickness of plastisols, exhibit 
the appearance and feel of solid plastic rather than that 
of a coated metal. Also, by mixing colored powders 


unusual marbleized effects can be achieved 


5. Substrate Limitations 


All four techniques can be used for any of tthe com 


monly specified metals. The fluidizing technique, how 
ever, has limitations where application temperatures may 
be high enough to damage the substrate 
it is less than 30 mils thick 


problems, but certain aluminum alloys may be annealed 


particularly if 
Ferrous metals create no 


by the required preheat temperature which, for thin sub 
strates, may have to be as high as 600 F 


The substantial thickness of plastisol and fluidized 
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bed coatings can overcome surface irregularities better 
than solution coatings. Thus, a}minimum of substrate 
grinding, polishing, filling, sanding, sealing or the like 
is needed. 


6. Coatable Substrate Shapes 


Solution coating here offers practically no limitations. 
Calendered film technique, on the other hand, is quite 
limited because only flat metal sheets can be surfaced— 
and the shape limits of sheetmetal forming apply here. 
Plastisols offer considerable difficulties with parts having 
intricate and finely detailed shapes or small openings; 
the high viscosity tends to “bridge” the coating and thus 
cover detail. Fluidized-bed coatings are better than 
plastisols in this regard but inferior to solution coatings 
because of the greater thicknesses and viscosities involved. 


And Coating Costs? 


Quantitative comparisons between the four techniques 
are hard to make because of the many factors involved 
in a specific application. However, the following practical 
generalizations apply. 


Capital equipment for the three basic methods—solu 
tion, plastisol and fluidized-bed—will cost about the same 
the main major investment being in ovens and asso 
ciated handling equipment). Film coatings are usually 
applied by laminating specialists, since the technology is 
complex and equipment expensive. 


Raw material cost per pound of solids can vary widely 
because there are so many different formulations. Gen 
crally, plastisols are at the low end, calendered film and 
fluidizing powders are in the middle, and the solution 
coating materials at the high end. 

Cost on a coverage or “per unit applied’ basis is 
quite different, however. Here, the solution coatings 
are cheapest because thinner films are normally applied. 
Heavier coatings favor plastisols on this basis if the part 
to be covered is flat. For simple shapes involving little 
or no chance for sag marks, drips or “bridging,” fluidizing 
will give a lower weight per part than will plastisols. The 
film-lamination method can lead to high scrap costs 
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Damaged parts or raw materials cannot be repaired by 
the user, and the parts are stamped from flat blanks 


Application costs are about the same per coat, for 
labor and overhead, on the three basic processes. Wher« 
multiple coats must be applied in the solution process 
to get desired thickness, cost will run in favor of plasti 
sols and fluidized-powder coatings. 


EDITOR’S NOTE: The following recent articles deal with various 
aspects of metal finishes—both functional and decorative: 
“New Look in Porcelain Enamels,”” Nov 24 ‘58, p 53—covers 
latest unusual decorative finishes and shows how to consider 
engineering performance when making the selection. 
“Magnetic-force Welding for Vinyl-clad Steel,” Sep 15 ‘58, 
p 82—gives first data on weld strengths, welding arrangements, 
and ways to escape trouble with this new joining technique for 
metal-plastic laminates. 

“Textured Steel,” Mar 17 ‘58, p 73—full-color article shows 
when to use textured steel, how it’s made, where it’s applied, 
tips .on design and fabrication, and trends. 

“New Nylon Clads Sleeve Bearings,” Mar 3 ‘58, p 52—shows 
how the fluidized-bed process combined with nylon-11 powder 
can make bearings with good moisture stability. 

“Vacuum Coatings Go Industrial,” Dec 23 ‘57, p 67—presents 
data on some of the new, thicker coatings that are taking 
vacuum deposition out of strictly decorative jobs. 

“Pre-painted Steel,” Dec 9 ‘57, p 99—staff article in color ex- 
plains metal preparation, how to choose a paint, coating the 
steel, fabrication, assembly and trends. 

“Hot-dipped Aluminum Coatings,” Oct 28 ‘57, p 57—shows how 
aluminum hot-dipping, now easier, lets you substitute cheaper 
materials, lower fabricating costs and reduce maintenance. 
“Color and Texture in Aluminum,” Sep 30 ‘57, p 101—full 
color article shows exceptional range of surface treatments— 
mechanical, chemical, and electro-chemical—plus some coloring 
treatments peculiar to aluminum. 

“Fluidized Plastic Coatings for Corrosion Resistance,’ Jan ‘57, 
p 140—explains the mechanism of fluidized-bed method, coat 
ings available, design and cost factors, and typical applications 
“Colored Finishes for Copper,” Dec ‘56, p 135—Full-color 
article discusses natural finishes on copper and copper alloys 
obtainable through combinations of chemical conversion and 
mechanical treatment of surface. 

“Vinyl Laminate,” July ‘56, p 167—article describes film method 
of coating metal sheet with vinyl through use of adhesives 
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ACOUSTOELASTICITY— 


a new stress analysis method 


Speed of sound transmission in a 
metal part is increased by compressive 
stress—but the effect is so slight it 
never occurred to anyone that the 
change could be used as a basis for 
nondestructive stress analysis 

Then two physicists at Armour Re 
search, Dr R. W. Benson and V. J. 
Raelson, had an idea there might be 
some way to “polarize” the sound 
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waves—as_ photoelasticity does with 
light waves—and then correlate phase 
change with stress. They found the 
way and then proceeded to develop 
equipment that shows magnitude of 
stress directly. 

method now adds an 
other important tool for nondestruc- 
tive direct stress analysis with some 
advantages all its own over the basic 


This new 


photoelastic technique 
transparent models. 

rhe researchers’ first published ac 
count of their method is a feature 
article coming in the July 20 issue 
It describes this significant develop 
ment and shows how it can also meas 
ure residual or built-in 
directly—in metals or nonmetals, and 
in actual parts and structures. 


employing 


stresses 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


One Battle We’re Losing 
—-And Why 





Lest it seem selj-serving, we of McGraw-Hill, as 
publishers, have hesitated to make the follow- 
ing statement about the “Battle of the Books.” 
Hou ever, our reticence has been overcome by 
our conviction that it is greatly in the national 
interest to have much wider public understand- 
ing of the nature o} this battle. This conviction 
is strengthened by the fact that many, not in 
the publishing industry, believe in the impor 
tance of this battle and, jurther, by the fact that 
it is a battle which the United States is losing. 











The United States is losing an important 
battle — a battle of knowledge and ideas, waged 
with books. it does not have the excitement of com- 
petition in scientific achievement, nor the urgency of 
a diplomatic crisis, nor the obvious economic signifi 
cance of a struggle for export markets, But our success 
or failure in this battle of knowledge and ideas may 
well have a decisive bearing on these more spectacular 
aspects of international rivalry. 

The Russians know this. About a decade ago, they 
started a program to build up their export of books, 
the most durable and penetrating way of communicat- 
ing knowledge and ideas. By 1957 the Soviet Union 
was exporting 30 million books, one-and-a half 
times as many as the United States. Many of these 
books are printed in English, and all are in languages 
of the non-Comreunist world. 

In the languages of the Near East alone, the Rus- 
sians printed and distributed 413,600 books in 1957, 
as compared with 166,415 in 1956. In India, Russian 
textbooks on engineering are to be published in Eng- 
lish under a technical aid agreement signed in Moscow 


last December. 
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‘Trade Follows The Book”’ 


Books are in the advance guard of the Soviet 
political and economic challenge to the free 
world. With books go ways of thinking about 
government, about education, about management, 
about science and technology. If these books do their 
job effectively in the training of those who will be 
come a nation’s leaders, they will provide the basis for 
political and cultural understanding and also, in the 
future, for trade 

Ihe Russians are not the first to discover this rela 
tionship, Britain, which lives by trade, has tradition 
ally exported more of its book production than any 
other nation. Today it exports one book in every two 
produced. The British have a favorite dictum: “Trade 
follows the book.” They have proved its accuracy. Now 
the Russians are trying to make this same principle 
serve their purposes. 

Where does the United States stand in this competi- 
tion for men’s minds? In number of books, it trails far 
behind the Soviet Union — exporting roughly 20 mil- 
lion books, against the Russians’ 30 million. As a pro 
portion of our total output of books, our exports 


amount to only 10% against Britain’s 50%. 


The Russians’ Advantage 


U.S. book exports have grown in the years since 
World War Il, from approximately $11,000,000 in 
1946 to $35,000,000 in 1958 (both figures excluding 
Canada). But in expanding book exports, the Amer 
ican publishing industry faces two major obstacles: 

(1) The comparatively high cost of produc- 
ing a book in the United States, which puts its price 
well beyond the reach of many students, teachers and 
businessmen in other countries; and 

(2) The shortage of dollar exchange in many 


countries, which means that importers can pay for 
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books only in currencies that are of little use to Amer- 
ican publishers. 

The Russians have neither of these problems, Soviet 
publishing is state-subsidized, and exported books are 
sold for nominal sums paid in the currencies of the 
importers. As these hooks serve the political and 
economic purposes of the Soviet Union, they are 
cheerfully sold on giveaway terms, 

The American publishing industry, on its 
own, is making vigorous efforts to increase the 
distribution of American books in other coun- 
tries. Leading U.S. publishers and their agents have 
offices and salesmen in the major countries of Asia, 
Africa and Latin America. Several publishers have 
begun to reprint textbooks in Asia at one-half to one- 
third of their U.S. costs, thus making them available to 
the students in Asian countries at prices they can more 
nearly afford. And the American paperback has be- 
come a symbol of low cost in popular books, But 
neither of these devices is practicable for serious cul- 
tural, technical, scientific, educational and professional 
books, which require durable, hard-bound and neces- 
sarily expensive editions. Despite their great impor- 
tance to those who need these books, the demand for 
them is simply not large enough to warrant low-cost 
publishing methods. 

Government agencies also have increased the avail- 
ability of American books. The United States Informa- 
tion Agency and the International Cooperation Ad- 
ministration have placed American books in libraries 
overseas, donated them to educational institutions and 
presented them to key individuals in the industries and 
governments of the developing countries of the world. 


But these programs are small in relation to the need. 


A Modest Program 


An unusual and little-publicized Government 
program has helped American publishers over- 
come the other major obstacle to the export of 
books — the shortage of dollar exchange. This is 
the Informational Media Guaranty (IMG) program, 
administered by the United States Information Agen- 
cy. It enables publishers of books judged to be worthy 
of the American way of life to sell their books, for 
local currency, in countries such as the Philippines, 
Formosa, Vietnam, Burma, Indonesia, Pakistan, Tur- 
key, Israel, Poland, Yugoslavia, Spain and Chile, 
which would otherwise be unable to buy these books 
because of their shortage of U.S. dollar exchange. 

The IMG program is not a giveaway. Publishers 
have to sell their books, and customers overseas have 
to want them enough to buy them at full prices. IMG 
merely guarantees that the exporting publisher receives 
in dollars the payments he collects from his customers 


in their currency. The program costs very little in 
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terms of our total foreign aid program, or in terms of 
what it accomplishes. In ten years it has made possible 
the sale of $150 million worth of books, magazines and 
films to countries of key economic and strategic im- 
portance at a cost of only $10 million. 

The IMG functions through a revolving fund. For- 
eign currencies are exchanged for dollars, and the 
foreign currencies in turn are resold to replenish the 
supply of dollars. The net cost is the small but un- 
avoidable loss on resale of these foreign currencies. 
Over the ten years of this program, the IMG revolving 
fund has shrunk from its original $28 million to $18 
million, $10 million of which is in unconverted for- 
elgn currencies. 

If this modest but vitally important program 
is to be continued, Congress must appropriate 
the money necessary to rebuild the revolving 
fund. This would ensure that any country approved 
by the State Department and willing to sign an agree- 
ment to buy American books, at their full price, with 
its own currency, could do so. Last August, Congress 
reduced a requested appropriation for this purpose 
from $7 million to $2'2 million. To continue even at 
its present reduced level, an appropriation of $3'/2 
million is needed. To realize the full potential of IMG, 
the revolving fund must be restored to its original level. 

If the IMG program is not continued, with adequate 
financial support, some countries whose friendship 
and understanding we seek today and with whom we 
hope to build a trading partnership in the future will 
have to reduce their purchases of American books to a 
trickle. These are countries where school teachers, 
college professors, students, engineers, doctors and 
businessmen need and want to buy American books. 
The loss will be not only theirs, but ours as well. For it 
will deprive the U.S. of one of its most effective, and 
least costly, means of communicating knowledge and 


ideas and understanding of the American way of life. 





This message is presented by the McGraw-Hill 
Publishing Company to help increase public 
knowledge and understanding of an important 
national problem. Permission is freely extended 
to newspapers, groups or individuals to quote 


or reprint all or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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Here's the | x 

inside story Tih 
of industry's ‘al i 
MOST RUGGED 5. \\ 


HIGH VOLTAGE 
SWITCH 


BID AIR BREAK 
HE HEART 


| 


Faster Arc Suppression 
New blowout design. 
Novel arc chutes are 
molded from an arc 

resistant material. 


Double Break Contacts 
Silver alloy contacts 
never need maintenance. Only One Moving Part 
Vertical motion assures Simple solenoid design 
uniform contact eliminates trouble-causing 
pressures. pins, pivots, and 
flexible jumpers. 


A-B High Voltage 


Starter with Air 
Break Contactor — 
Bulletin 1159 high voit- 


age air break, across- 


the-line induction 
motor starter in NEMA 
Type | enclosure. All 
Allen-Bradiey high 
Member 


voltage starters are 
equipped with current 
limiting fuses with in- . 

terrupting capacities Quali ty Motor Ofesahece)| 
of 150,000 kva at 

2300 v; 250,000 kva 

at 4600 v. 


f NEMA 








Allen-Bradley Co., 1329 3. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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12 Clamps 
for FLEXIBLE HOSE 


FRANK W WOOD JR, design engineer, Vitro Labs, Silver Spring 


llexible hose of all t p is uscd in a mi ! caking at the j 

of industries and products. One very familiar ber to which it 1 

is in the water-circulation tem of an automob here are man 

Other familiar examples are household ippliance ible that provi varying degrees of clamping 
such as washing machines and dishwash¢ W hat iction around flexible hose. The following sketche 
ever the end-use of the hose may be, it must | illustrate f tl he typical leak-pressuré 


} 


onnected that if w Da | juid Ww ga vith t how y] niftat in tt uplin 


Typical Leakage Pressures 
(Military tests) 





Leakage Pressure, psi 

Clamp size, in. Hose ID, in. 

20 in.-ib clamp-screw | 40 in.-lb cdamp-screw 
torque torque 


4 and Iss 5/16 and less 600 600 
16 to 61/64 3/8 to 1/2 47C 600 
64 1/2 350 600 
64 5/8 280 
32 to 1 15/32 3/4 to 1 235 


32 175 
64 and | 57,64 150 
64and2 9/64 150 
64 125 
64 125 
32 1/4 100 
32 and over 1/2 and over 100 























Tightened with Tightened with 
Screwdriver fragers (or D ers) > 


Saddle is forced 
Jown on hose - 
by screw 


<> aw 


Radial clamp .. . Tangential clamps . . . 
with slot-head screw (1) or wing-head screw (2) cannot be opened, must may be opened to be “‘side-fed’’ onto hose by 
be “‘end-fed’’ onto hose. No loose parts is a feature of the second type removing screw and nut 
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Tangential worm-clamps 
have no loose parts, may be opened 
for installation after hose is in position 
A 10-pitch buttress thread on a hardened 
steel screw is the general type of tighten 


ing-screw used 


Steel band 


Machine-installed 

flat, crimped band is difficult to remove 
but gives good sealing action at rela 
tively low cost, especially for production 
line assembly 


6) Nut 


Ribbed strap 
assures more 
unitorm clomping 


Open-band 

clamp is low cost and generally efficient 
so long as the open section is drawn close 
on assembly, otherwise leakage will oc 
cure where clamp does not exert pressure 
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Dual tangential-clamp 


and coupling aligner—clamp length 
provides alignment for rigid members 
being coupled with flexible hose. In (A 


hose acts as the aligner 


_ 


Twisted wire 

is recommended only for temporary 
emergency use—the wire will rapidly cut 
cold flow” of 


small bearing-area 


into the hose owing to 
hose, and 


Constant-tension 

torsion-spring loop provides take-up t 
compensate for cold flow of hose. It is 
only suitable for relatively light-duty 


applications 
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<b 


“Hook bolt” tangential 


clamp provides positive locking 


easy removal. Wrench is necessary 


for tightening of clamp 


Radial clamp 
nas large range of adjustment and may 
also be taken apart—into two “halve: 


—for easy assembly 


Two-piece 
clamp has objectionable, loose hardware 
but is widely used for low-cost jobs. Ideal 


for “workshop” emergency clamping 


TeoozZzcoa 20-OMO 





Allen’s New ’60 Series 
Socket Head Cap Screws 


@) © give up to 2); times more 
load carrying capacity 


a  seoeaes .-- without indentation! 


In Allen’s new 60 Series, head diameter of sizes from 4” up is now 
uniformly one and one-half times the body diameter. In many sizes 
where this ratio was not called for by 1936 Series specifications 
this will provide more under-the-head bearing surface, and a pro- 
portionate increase in clamping force. Loads are more evenly dis- 
tributed, and the greater bearing area in many cases eliminates 
need for washers. 


Socket sizes have been increased in many cases— greater wrench- 
ing area permits higher tightening torque—which resists fatigue 
failure, and lengthens the life of the threaded joint. 

@ A new 2-band knur!l will identify all ALLEN Cap Screws (except 

Stainless Steel) that conform to the new ’60 Series specifications. 

New labels on boxes will also identify these. 


~ 
- 
-_ 
on 
a 
a 
_ 
= 
= 
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oe 
ce 
oe 
a 
-_ 
-* 
a 
- 
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e@ The 1936 Series of Allen Cap Screws will continue to be available. 


COMPARISON OF ALLEN 1960 SERIES AND 1936 SERIES SOCKET HEAD CAP SCREWS 





HEAD DIAMETER BEARING SURFACE TENSILE LOAD TORQUE INDUCED TENSILE LOAD 
Minimum Minimum PERCENT OF TO INDENT IN SOFT STEEL’ TO INDENT IN SOFT STEEL’ 
(inches) | (square inches) | INCREASE IN (Ibs.) (Ibs.) 
T BEARING 
1960 1936 1960 1936 SURFACE! 1960 1936 1960 1936 
| Series Series Series Series Series Series Series | Series 
ee — _ 























365 367 544 O44 ie 4,750 
457 A29 070 052 33 7,440 
.550 553 aan mee _ 12,100 


“A 4,750 2,780 2,780 
% 

” 

vr 642 615 140 103 36 15,000 

Ya 

“% 

M% 

A” 

1 


5,600 4,380 3,300 
12,100 7,000 7,000 


11,000 8,850 6,450 





735 739 183 183 — 19,500 19,500 11,500 11,500 
921 863 .293 216 35 31,000 23,200 18,500 13,600 
1.107 987 A424 .224 89 | 45,000 24,000 26,700 14,100 
1.293 1111 585 | .253 131 62,500 27,000 | 36,800 15,900 

| 1.479 | 1.297 768 | 405 89 82,000 43,500 48,500 25,500 


| 
1 


| 
| 
| 








‘Head tolerance revisions on Sizes #0 thru #10, “4, %, and Va diameter have no s gnificant effect on bearing surface or holding power of screws 


00025 inch indentation. 


Ask your Industrial Distributor about ALLEN '60 Series Cap Screws. 
Write for samples and complete specifications. Ask for Bulletin G-25. 


Al i EW MANUFACTURING COMPANY 
Hartford 1, Connecticut, U.S.A. 


Stocked and sold by leading industrial distributors every where 


2Valves based on 


HEX-SOCKET SCREWS 
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How to find stresses and deflections 
in SPOKED BEARING-SUPPORTS 


LAWRENCE BERKO, supervising design engineer 
Walter Kidde & Co Inc, Belleville, NJ 


y . Your ite analysis : es and deflections in a spoked 
support leads to lighter weight design. It also helps 
critical-speed analysis of shaft systems in such applications 
as gas turbines; support housings for large air-cooling fans 
electric motor casings slotted at the ends for air-cooling 
passages. The 6-spoked support is most widely used, but 
curves for 4-spoked supports are also included her 

In all calculations for spoked bearings the rings at 
issumed supported by sinusoidally varying tangential skin 
shear reactions. Spokes are also assumed pinned to rng 
but rigidly attached to the hub 
EXAMPLE: 

\ shaft and 6-spoked bearing system has three rotor 
masses. Because of “g” loading, or perhaps gyroscopic 


loading, bearing reactions are developed hese loac 





zi 


i 


icting at the hub of the bearing support are des 
by P; if the material and geometry of the support are 


fied, the following data would be known 


10,000 Ib (at either Ww 10 in 
25 in. R 12 in 
0.3 un.* x 3.0 1D 
7 in tor ring als Cr = 0.40 in 
I 10 & 10° psi 
CONTINUED ON PAGE 8! 
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SYMBOLS 


spoke cross-section area, in.* 

distance, neutral axis to extreme 
spoke), in 

distance, neutral axis to extreme fiber 
in 

elasticity moduli (ring and spoke), psi 

axial loading in inclined spokes, |b; 
upper two, for lower two 

axial loading in vertical spokes, |b; 

for bottom 

tangential load at OD of inclined spokes, Ib 
clockwise on left side, counterclockwise or 
right side 

outer-ring moment of inertia about neutra 
axis perpendicular to plane of support, ir 


spoke moment of inertia about neutral axis 


perpendicular to plane of support, in.‘ 

spring rate with respect to outer shell, Ib 

spoke length, in 

max bending moment (6-spoked support 
outer ring at OD of vertical spokes, in 

at inner-fiber upper point and outer-fib 

lower point 

max bending moment at OD of all spok 
{ spoked support 

bearing radial-load, |b 

ring radius, in 

axial loading in outer ring at OD of rt 
spokes in 6-spoked support; all spokes 
1 spoked support at upper points 
at lower points 

denotes tension 


denotes compression 


R 
= 
F 
= 
R 
E 
N 
C 
~ 








US) PowenrGaip FLEXIBLE COUPLING 


a 


GEARED FOR TOP EFFICIENCY AT LOWEST COST 
i E 





Actual size #42 PowerGrip 
Flexible Coupling —2 hp. at 

1750 rpm., 72 in./Ibs. maximum 
torque. Also available up to 

10 horsepower, at 1750 rpm. and 
torque loads up to 1440 in./lbs 


U.S. PowerGrip Flexible Coupling 


e Compensates for greater angular and axial misalignment. 
@ Installed in minutes by eye. Horizontal or vertical application. No precise measurement 
required. 
@ Requires no lubrication, operates silently. 
© Eliminates end thrust and shaft vibration. 
® Machinery failure cannot harm equipment. Eliminates equipment damage due to 
overload or jam-up. The coupling disengages itself and can be instantly and inex- 
pensively replaced. 
© Costs less, requires no maintenance. 
. o a 
Your U. S. Power Transmission Distributor has a full stock of all sizes of 
U. S. PowerGrip Flexible Shaft Couplings. He is your best on-the-spot source 
for technical aid, quick delivery and quality industrial rubber products. 


Mechanical Goods Division 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. in Canada: Dominion Rubber Company, Ltd. 
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Product Engineering 


BEARING-SUPPORTS conrnueo) 


1. Find value of M by calculating these curves for 6 spokes 


R \( Es a (Volid when 29 L Ip/AR*<< 0186 
Ir l Ep - 
(43+) ( ) sas 
0.3 10 I 


From “M” curve in chart for 6 spokes 





100M ‘2 
PR 
1.45 PR 1.45) (10,000) (12 
100 100 


1740 in.-lb 


uner Aur susueuee! 


V 


lind T from same chart 


107 
P 


1L.55P 1.55) (10,000 . f 

10 10 : 4 + " 4 : +4 

se Note: Use Fp curve for /Ofp/P factor, t 
1550 I | J ; 

550 Ib )F,/P factor, and so on 

i 1 


r 


r 





3. Total stres \ : 
vertical spoke ‘ 80 








IY , 3/, 
\de [,)(R LY (ES /ER) 
WU(Cr/Ipr 


B—these curves for 4 spokes 
os ] _ : T 
0.3 7 (Volid when 2 rl I, AR™<< 0057) 


= 1740 





- 2320 + 220 = 2540 psi 





} 4 
4+. Total stress in one of the inclined 
spokes is found from the Fy, curve in 
same chart for the same parameter 


144 
0.82 
0.82 P 0.82) (10,000 


10 10 


820 Ib 





] 
iSO 


1.47) (P 
10 


1.47) (10,000 
10 





1470 Ib 





5. Bending moment in the spoke, at 
the hub, is (I I 147 10 
14,700 in.-lb Ml 


lotal stress at this section i 


C's FF, 
M ( P ) T vor from this spring rate, the bearin 











deflection caused by shaft masses can 
820 be easily found. To this deflection add 


the actual shaft deflection. This give 


total deflection for the shaft system 
6. To determine spring rate of the 


The usual analysis for critical speed of 
spoked bearing support (for 144 pa the shaft system under examination 
| P} | 
rameter 1.93 x 10° Ib/in nay now b 


14,700 


“J ‘ 


2060 + 120 2180 psi 


ha le 
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Replace obsolete needle valves 


with the 
NEW 90° ON-OFF FLO -BALL 


For 3,000 PSI... 


Lew torque, instant action . . . a fast 90° turn, requiring just 
4 inch-pound torque at 3,000 psi, actuates the valve instantly! 
Priced no higher than needle valves! 

100%, flow efficiency . . . straight-thru FLO-BALL design has 
more than twice the flow efficiency of needle valves! 

Positive ON-OFF indication . . . large arrow-shaped handle 
shows valve position at a glance! 

Zero leakage . . . Mass Spectrometer tests with Helium prove 
zero leakage! 


SERIES 715 


Port Styles and Sizes 
_NPT AND10050 
[Part No. |_ Size Part No. _| 
715A1 % | _715A2_| 
715B1 Ys __ 715B2 | 





























Universal mounting . . . can be panel, side, bottom, or line 


-mounted! 


Removable flanges . . . damaged flanges can be removed in 
seconds; no need to replace entire valve! 


All stainless steel construction ...costs no more than old 
fashioned screw-type valves! 


Versatile service . . . ideal for leakproof contro! of air, vacuum, 
steam, water, fuels, oils, kerosene, alcohol, and many other fluids. 


Other models are available for service with cryogenic 
and corrosive media. Also special designs for 
throttling flow control. 

Write today for new catalog describing the world’s 
most complete line of precision valves for industrial 
and military applications. 


Hydromatics, inc. 


LIVINGSTON,N.J3. ee WYMAN 2-4900 e TWX=LIVINGSTON,N. J. 120 
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Control valves use poppet. . . 
with four varied-length orifices, instead of 
needle-type control, to permit micrometer 
adjustment of exhaust-air flow from zero 
to full pipe capacity. Positioning of ad 
justing stem controls total orifice area. For 
pressure air, poppet lifts off seat, permit 
ting unrestricted full-pipe capacity air 
flow. Buna-N seat on poppet is said to 
provide positive seal and eliminate wear 
Locknut on stem locks adjusting stem 
Valve series is said to be self-cleaning with 
wiping action that prevents dirt clogging 
and does not change setting. }-in. valve is 
$6; 2-in., $7; 4-in., $8; 2-in., $9; 1 and 
14 in., $19. From. stock Automatic 
Valve Co, 37415 Grand River, Farming- 
ton, Mich. 

Circle 300, Reader Service Card 


Cam-actuated snap switch . . . 
is said to withstand over 30 million me 
chanical actuations and over 250,000 ele: 
trical actuations. When pressure is ap 
plied, button or plunger causes spring 
loaded wheel carrier to move wheel axis 
When axis moves into line with contact 
arm, toggle action occurs and contact 
moves to opposite position Operates 
under vibration to 20 g max, over fre 
quency range of 10 to 4000 cps. $1.30 
each. Delivery, 1 to 2 wk. Torres Engi 
neering Co Inc, South Hackensack, NJ. 
Circle 301, Reader Service Card 
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90 swivel connector... 
delivers hydraulic fluid at any angle under adequate pressure, relievi 
flexing strain that was formerly absorbed entirely by hose. Since conn 
part of swing, less hose allowance is said to be necessary for complete extension 
of moving part and stiffer, longer lasting multiple-spiral wire hose can be used 
Low torque operation and freedom from friction are reported at pressures up te 
5000 psi. Interior design causes body to float around stem, free of end load o1 
friction. Fluid pressure is absorbed equally by double seal at end of stem. Variou 
stems can be interchanged with any body style. Bar-stec] ends immediately avail 
ible include male pipe, hydraulic male, O-ring male, plus solid and swivel femal 
in sizes from 4 through 14 in. Plated for corrosion protection. OEM price, about 
$5 each. Eastman Mfg Co, Manitowoc, Wis. 

Circle 302, Reader Service Card 


Permanent-mold casting process . . . 
utilizes high, but controllable, rate of heat transfer from mold and lculated 
amount of feed metal to produce castings said to be ess¢ y stress-free and t 
possess high physical and mechanical properties. Increased properties are attributed 
to greater homogeneity of material and controlled grain size. Parlanti Mold Proc 
which may be used to cast high-temperature metals and many typé 
metals, as well as aluminum, magnesium and steel, makes ps 
parts that formerly had to be made by other means 
handles production orders and is now licensing f 
country. Niforge Corp, 677 Beacon St, Boston 15 

Circle 303, Reader Service Card 


Temperature-sensitive fuse .. . 
fires at predetermined ambient tempera 


tures. Miniature thermal protective devic« 





will handle up t 
rent over temperat 
F. Circuit oy 
perature of 281 | 
sistance is less than 
Other models hav 
and 
easures | 


hermeti any iit 





n specs. Networks Electronic Corp 
14806 Oxnard St, Van Nuys, Calif 
Circle 304, Reader Service Card 














CONTINUED ON PAGE 84 
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SIGNIFICANT COMPONENTS © MATERIALS ®@ PROCESSES 


continued 





"as M ¥ 


Reusable shock indicators . . . 
detect and give visual indication if a pre 
determined permissible limit has been ex- 
ceded, Primarily for use in shipping of 


delicate parts or instruments, detection 
devices are said to have complete spherical 
Units 
one- or two-plane sensitivity with reported 
Standard 
models may be preset for 5 to 75 g. Meet 


typical 


sensitivity are also available with 


accuracy of 5% of preset value 
military environmental specifica 


Reusable with life ex 
pectancies of about 5 yr, are resettable and 


tions indicators, 
protected against tampering with inspec 
tors’ seals. Inertia Switch Inc, 311 W 43rd 
St, New York 36. 

Circle 305, Reader Service Card 


\ & O 
al 
. i ; 


hom - acre 


Pneumatic metering pump. . . 
is infinitely adjustable within capacity 
of 0 to 6.44 cc. Unit consists of 
solenoid-actuated pneumatic cylinder and 
pump head that contains inlet and outlet 
ports and provision for precise limitation 
of stroke length of air cylinder piston 
Check are not integral, so they 
may be placed in inlet and outlet lines 
if necessary 


range 


valves 


Said to be capable of pre 


cision even heavy-bodied 
liquids, since pumping pressure can reach 
354 psi. Pumping pressure is determined 
by air pressure, up to 200 psi, and air cyl 
inder bore, 1, 14 and 14 in. Air ports are 
4 in.; cylinder stroke is 0 to 2 in.; fluid line 


connections are } in 


metering of 


Solenoids are avail 
able for most ac or de voltages. Airmatic 
Valve Inc, 7313 Associate Ave, Cleve- 
land 9. 

Circle 306, Reader Service Card 
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Aye molding compound .. . 
is glass-fiber-reinforced for applications 
where flame resistance, strength, moldabil 
ity and high electrical properties are de 
sirable. Classified as an MAI-30 material, 
cover:d by Military Spec MIL-M-21699 
Free-flowing material is also applicable 
where delicate inserts are used. Produced 
and packaged in continuous rope form in 
diameters from 4 to 14 in., in light tan 
and colors. Readily molded by compression 
transfer and plunger methods 
and short cycles permit use in high-pro 
duction applications. Said to have excel 
lent dimensional stability and moisture re 
sistance, high arc resistance and dielectric 
properties at both power and communica- 
tion frequencies. Typical 
electrical parts such as circuit breakers, 
switch housings, terminal boards and con 
Glaskyd Inc, 234 Eckel Rd, 
Perrysburg, Ohio. 

Circle 307, Reader Service Card 


Fast cure 


uses are im 


nectors 


3-dimensional turret lenses .. . 
for panelboard indicating lights, which 
can be used individually at random or in 
groups, are available in various color com- 
binations for two-light indication or a sin- 
gle color for top and bottom portions for 
single-light use. Said to afford 
visibility from any angle, with illuminated 
area of 2} x 3 in. Light frame assembly 
be used with flat backlighted en 
graved nameplates, 2-color split flat lenses 


increased 


may 
or as a 2-color bull’s-eye light, all inter 
changeable. Entire 
tained and _ includes 
frame, light baffle, lamp support bracket, 
sockets, two 6-w lamps and terminals. Re 
quires single cut-out of 24 x 3 in. Tiger- 
man Engineering Co, 4332 N Western 
Ave, Chicago 18. 

Circle 308, Reader Service Card 


assembly is self-con 


lenses, mounting 


Grooved pulley surface . . . 

is said to prevent entrapment of air be 
tween belt and pulley surface and to offer 
less slippage, longer belt life and quieter 
operation without use of belt dressings. 
Flat-belt pulleys may be used in any flat- 
belt power transmission, but are particu- 
larly adaptable to short center distances 


and where intermittent machine loads are 
encountered. Pulleys from 34 to 16 in. 
dia and in various widths up to 12 in. to fit 
standard OD hubs are carried in stock 
Fixed bore types are also available. Re- 
public Engineering & Mfg Co, 611 S 
Snelling, St Paul 16. 

Circle 309, Reader Service Card 


Adjustable limit switch-stop . .. 
for servo and instrument applications has 
single exterior screw that permits infinite 
adjustment to any angular rotation from 


* 


zero to 25 turns. Limit switches are actu 
ated at either end of shaft travel, just prior 
to contact with nonlocking limiting stops 
Dimensions are 0.937 in. dia x 2 in 
all. Shaft is 0.125 in. dia. Features in 
clude torque capacity of 40 in.-oz at end 
stops, low operating torque and low in 
ertia. Constructed of 


over 


corrosion-resistant 
steel and anodized aluminum alloy. Con 
forms to applicable sections of MIL-I 
5400. Precision Mechanisms Corp, 577 
Newbridge Ave, East Meadow, NY. 
Circle 310, Reader Service Card 


Eddy-current dampers .. . 

are self-contained, nonfriction, nonhy- 
draulic units to control such undesirable 
overtravel oscillation, 
force surges and unstable speeds. Model 
1054 has damping rate of 40 in.-lb/rad/ 
sec and inertia of 0.033 slug ft®. Peak in- 
put velocity is 4 rad/sec; breakout torque 
is 1 in.-lb max; backlash is ° max. Weighs 
2.8 Ib. Unit has externally adjustable over- 
load protective clutch with torque setting 
of 40 in.-Ib + 10 to 20-in.-Ib. Model 1103 
incorporates an electrically operated brake 
to lock input shaft to any desired position 
within 360° rotation. Permanently lubri- 
cated damping mechanism has damping 
rate of 1000 +50 in.-Ib/rad/sec up to 0.20 


forces as motions, 


CONTINUED ON PAGE 86 
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NOTE WIRE 
RETAINER 


Save weight and space with world’s thinnest radial 


ball bearings-Cahe-\ Ge by Kaydon 


...now carried in stock in 4’ to 12” bores 


HERE it is! A Reali-Slim radial ball bearing with a wire 
separator that has just short of a full complement of 
balls for maximum capacity. What's more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 
Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. 
The radial ball bearing, illustrated here, is really slim — 


12.000” L.D., 12.500” O.D., .250” thick . . . and weighs only 


_ ewe KAYUUN 


MUS KEGON+MICHIGAN 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
lbs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 
precision bearings because Kaydon specializes in the unusual 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems 
For detailed information on Kaydon’'s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing: 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 4” to 1.000" and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from %,¢" 
and in bore diameters from 5” to 40”. 


ENGINEERING 


All types of ball and roller bearings — 4" bore to 178” outside diameter ... 
Taper Roller « Roller Thrust ¢ Roller Radial « Needle Roller « Ball Radial ¢ Ball Thrust Bearings 
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Now! A higher reliability factor in printed circuits 


a new and distinctively different 
finish on TAYLOR copper-clad 
laminates that accepts all 

acid resists uniformly 


Something new and distinctively different has been 
added to TAYLOR copper-clad laminates — a _ finish 
that accepts all types of acid resists uniformly. High 
fidelity in printed circuit reproduction is assured. 
Circuits can be of consistently higher quality and reli- 
ability, no matter how critical the design. For com- 
plete details about TAYLOR copper-clad laminates and 
samples, write TAYLOR FIBRE Co., Norristown 39, Pa. 


LAMINATED PLASTICS ; 


VULCANIZED FIBRE 


86 CIRCLE NO. 86 READER SERVICE CARD 


New Parts and Materials continued 


tad/sec; inertia of 0.64 slug ft*®; peak input 
velocity of 0.74 rad/sec: breakout torque 
of 2-in.-Ib max; backlash of 0.1° max 
Weighs 5 Ib. Both models have 360° ro 
tation and operate within normal tempera 
ture range of —65 through 165F. Lyndon 
Aircraft Inc, 140-71 Clifford St, Newark 
5, NJ. 

Circle 311, Reader Service Card 


Standard extrusions .. . 

as well as custom shapes are available in 
rubber, synthetic rubber, silicones or sp¢ 
cial compounds for a wide variety of appli 
cations. Pacific Moulded Products Co, 
905 E 59th St, Los Angeles 1. 


Circle 312, Reader Service Card 


Pumps handle fire-resistant... 
fluids where fire hazards make use of 
hydraulic oils dangerous. Hydraulic pumps 
were tested with proprietary water-solubl 


lsions, both regular and inverse 


oil emu 
ethylene glycol-water mixtures; phosphate 
ester types and high-temperature MII 
fluids. Dimensionally interchangeable with 
regular oil-hydraulic units of comparable 
capacities. Currently available from stock 
in 3, 5, 8 and 12-gpm sizes in QDH-830 
single pumps or combinations of these in 
OGH-H-830 double pumps; 20, 30 and 
40-gpm sizes in OG-860 single pumps 
Double A Products Co, Sub of Brown & 
Sharpe Mfg Co, Manchester, Mich. 


Circle 313, Reader Service Card 


Leaded carbon-steel tubing .. . 
fabricated from C-1020 analysis steel to 
which 0.15 to 0.35% lead has been added 
is said to increase machinability from 72 
to 85 or 90% and cutting speeds from 


(Continued on page 90) 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Heat-responsive element 
(solder pot) provides ac- 
curate response to over- 
load, yet prevents nui- 
sance tripping. 


Heat-producing element 
is an integral part of 
overload unit. It's per- 
manently joined to sol- 
der pot, can’t become 
misaligned. 


Only ONE-PIECE Overioad Relays can give 100% 
Protection Only with ONE-PIECE construction 
can you know you've installed the heater correct- 
ly. Only with ONE-PIECE construction can you 
know the heater is exactly centered, or properly 
positioned, so that it performs according to its 
rating. Only with ONE-PIECE construction can 
you know your starters will not operate without 
the thermal units properly installed. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


ae ea Ms 
. Bi 
3 
Bi 
Es 


Let your Square D Field Engineer show you 1 how one- 
piece construction is accomplished and how easy it is 
to mismatch separate heaters and solder pots— 2 an en- 
durance tester to prove that overload units can be reset 
repeatedly without damage while the solder is liquid 
— 3 a tripping time tester to compare various types of 
melting alloy units and to prove that tripping time won't 
change after repeated operation. 


Only Square D has ONE-PIECE Construction 
ONE-PIECE construction eliminates any possi- 
bility of heater misalignment. Square D melting 
alloy thermal overload relays can be installed 
only one way. They are tamper-proof. They are 
factory-assembled, are individually calibrated 
and tested. Repeated tripping will not affect 
their accuracy. 


Insist on Square D starters with 
melting alloy thermal overload relays 


Individual factory inspection of every Square D melting 
alloy thermal overload relay means performance you 
can trust. Each unit is calibrated and thoroughly tested 
to make sure it will perform according to its rating. 


Wile for Bulletin SM-275 for the complete story on Square D starters with ONE-PIECE thermal 
overload relays. Address Square D Company, 4041 N. Richards St., Milwavkee 12, Wisconsin 


3 QUARE J) COMPANY 
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Everybody's enthusiastic about Cold Bonderite! Since its intro- 
duction a year and a half ago, over one hundred plants have 
installed this revolutionary new system. Cold Bonderite System 
solutions operate at temperatures 40° to 75° below temperatures 
in conventional systems, saving important sums in heat costs, 
maintenance and equipment 

Cold Bonderite can be a winner in your spray finishing line, 
too! Call in the Parker man right now 


Parker Rust Proof Company 


2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE — wear TROPICAL —heovy duty 
resistant paint base aids in cold forming of metals 


rust resistant resistant for friction surfaces maintenance paints since 1883 


Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off 
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NEW BELLOWS DEVELOPMENTS 


FROM 2) cone ae 


new FLEXONICS Hastelloy* 
alloy B bellows — 


} | FLEXONICS bellows 
to strong chemicals | nominal 5/32” 1. D. 


mnnnnmmed §€=6Seamless, hydraulically 
formed precision bellows in 


a wide range of metals and 
performance characteristics. 
Exceptional strength . . . and 
extreme sensitivity to temper- 
ature and pressure changes 
as a result of light wall 
thickness, 


ANA 


| 


FLEXONICS new Hastelloy alloy B be 
new. opportunities to the designs 
rofstelctalel-1e)(-mm ere) ai iae) Mme) mmilel” 
certain highly corrosive 
Hastelloy alloy B is well 
oualielalom-lerlem-)a@r-limeels 

2s, including the 
good resistance to 
acid, hydrogen chloride 
other severely corrosive met 
similar in strength and ductil 
FLEXONICS Hastelloy alloy 


supplied.in sizes from 13/32 


*Registered trade mark Union Carbide Corporation 


For design applications that involve the measurement of pressure or tem 
perature ...a flexible sealer . . . or even low-torque power transmission 

1 Flexonics Bellows can be your answer. Send an outline of your bellows 
ipplications — the Flexonics Application Engineering Staff will be pleased 
to make recommendations, If you prefer write for the Flexonics Bellows 


Design Guide 20 pages of valuable information 


BELLOWS 


FLEXONICS CORPORATION + 1351 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


TOMORROW'S Divisions 
ENGINEERING INDUSTRIAL HOSE - EXPANSION JOINT + BELLOWS + AERONAUTICAL - AUTOMOTIVE 
egeler : Fiexonics Research Laboratories, Eigin, Illinois 
In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontarie 
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THAN YOU CAN SAY 
“CIRCUIT TERMINATION BY 


v ? 


Speed—amazing speed—is fundamental with AMP’s tool-and-terminal 
technique. In fact, an A-MP automachine can turn out 4,000 terminations 
per hour. 

No extensive operator training is required. And, no large floor space— 
the bench-mounted Automachine takes up less space than an ordinary desk. 
It’s built for safety, built for speed, built for reliable production day after 
day. And A-MP Automachine terminals are made in a size and shape to 
fit every requirement with such features as corrosion resistance, vibration 
resistance, and, if required, pre-insulation. Furthermore, actual costs of the 
AMP method are lower than any other method. 

Why not learn more about this world famous compression-attachment 
method? Send for our descriptive literature. 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through subsidiary 
companies in: Canada « England « France « Holland * Japan 
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New Parts and Materials continued 
120 to 140 or 150 surface fpm. No no 
ticeable difference is reported in physical 
and mechanical properties between leaded 
and nonleaded C-1020 
seamless form in sizes from 0.012 to 1% 
in. OD. Superior Tube Co, 1556 German- 
town Ave, Norristown, Penna. 

Circle 314, Reader Service Card 


Furnished in 


Automatic engine controls . . . 
encased in steel, dustproof cabinet, in 
corporate overload breakers that eliminate 
fuses and plug-in relays to simplify field 
maintenan¢ In closing cover, cushion 
pressure locks relays in sockets. An engine 
equipped with automatic control can be 
started or stopped from remote pilot de 
vices, such as pressure switches, float 
switches or power failure relays, and are 
completely automatic in operation. Syn- 
chro-Start Products Inc., Skokie, Ill. 


Circle 315, Reader Service Card 


Miniature solenoid valves .. . 
in 2- and 3-way direct-acting types have 
brass or stainless steel bodies. Line fea 
tures ac shading coils of fine silver, fully 
rotatabl 


ons from any angle 
ll 


oil housing for electrical con 
ability to oper 
yua well in any mounted position 
ind a broad selection of pipe and tub 


Considered to be 


onnections among 
smallest solenoid valves currently available 
they average several ounces less in weight 
than comparable units. Orifice sizes for 
2-way types range from vy to 4 in. with 
differential pressure ratings as high as 2000 
psi. Three-way types have orifice sizes 
from sz to Ys in. with differential pres 
sure ratings to 300 psi. Two-way units are 
availabie in normally open or closed de 
signs; 3-way types also include universal 
flow pattern. Coils, for continuous duty 
ire Class A or H for varying temperature 
ipplications. Windings are designed in 
accordance with UL requirements for op 


(Continued on page 94) 
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See how the teeth “wrap around” 
| 


this high-reduction pinion 


This is a high-ratio hypoid gear. In prin 
ciple, it is not different from more conven 
tional hypoids produced by the Gleason 
Works. Bul... 

If you look closely at the pinion, you'll 
that the teeth tend to 


around” it. This design is « 


notice "wrap 
xtremely well 
suited for high reduction, strength and 
compact design 
The result is a conical (or sometimes 
cylindrical) pinion which permits continu 
ous looth action—even with just one or two 
leeth! Compared to corresponding bevel 
pinions, its diameter is greater for higher 
strength. An extended shank 
cal makes 
mountings practical 


You can design a compact unit, because 


on ¢ vlindri- 


pinions very rigid straddle 


high offset is possible! For high-offset or 
high-ratio pairs, the “wrap around” tooth 


design provides an extra measure of the 
smooth, quiet tooth action of hy poid gears 

High-ratio hypoids can be cut on the 
same Gleason equipment that is used on 


and 


hypoids You can also use the same testers 


more familiar spiral bevel gears 


quenching presses and other auxiliary 


Gleason equipment you're using now 


Grinders are available for applications 


requiring precision finish. 


ed by 
1:10 of 
finding a 
uch 


tru 


High-ratio hypoids can be prod 
Gleason Works for ratios of 
They are 


ipplications in 


the 
1:40 or even higher 
growing number of 
diverse fields as farm machinery, in 
mentation and office « 


You « 


Cale 


juipment 


in get more iniormation about 


ison high ratio hy pod gears by writ 


ing for free literature. Submit your print 


for recommendations 


GLEASON WORKS 


1000 UNIVE 


RSITY AVE., ROCHESTER 3, N.Y; 
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CASE HISTORIES FROM 
MT. VERNON FILES 


Stanley packs more power into its new line of low- 
cost, heavy-duty saws and saves important weight 
doing it! They have been designed for greater utility, 
with such features as: Ball bearing guard — fingertip 
depth-or-bevel setting, uncluttered front — window 
brush-holder for simpler servicing, extra handling 
comfort, positive control, etc. Yet, with all these im- 
provements, Stanley is still able to sell these better 
saws for less! 

A big reason for this lower cost is Mt. Vernon’s 
coordinated four-fold die casting service: designing, 
die-making, casting and machining. Mt. Vernon 
worked closely with Stanley* to create light, thin- 
walled aluminum castings with strength to spare. All 
parts are produced with excellent surface finish to 
facilitate barrel burnishing. Many fit together without 
machining thereby contributing to lower manufactur- 
ing and assembly costs. 

Stanley is typical of the leading manufacturers in 
the power tool industry who know and rely on Mt. 
Vernon’s experience and facilities for die cast zinc 
and aluminum parts. As the largest independent die 
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casting company — with over 200,000 square feet 
under one roof — our services and equipment are 
ready to help solve your design and production prob- 
lems. We'll be glad to discuss the advantages of die 
castings with you at any time. Just call your nearest 
Mt. Vernon sales representative 


*Staniey Electric Tools. New Britain, Conn 


Fi EEE Edy tiene 


3333 333 0 ie we 


MT. VERNON 


DIE CASTING CORP. 
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SOLENOID 
AIR VALVES ™“ 


¢ 


Schrader’s complete line of air valves aliow you a freer hand 
in planning air circuits for your applications. Besides almost 
unlimited choice of size, style and actuation method, you get 
these extras in every Schrader valve you buy: 

e All parts are designed for maximum air flow, longest 
service life; simplicity of replacement; interchangeability. 
e Schrader Valves feature tough, practical design, precision 
construction, and are individually tested to full ratings. 


———————————— ee ~ 


® 


SUB-BASE available 
in single solenoid 
4-way; double 
solenoid, 4-way 


STANDARD BASE 
available in single 
solenoid, 3-way 
single solenoid 
4-way; double 
solenoid, 4-way 


that meet and exceed JIC specifications 


New JIC Solenoid Valves are compact, rugged, fast-and-easy to install. Roomy 
junction boxes fit space requirements with 90° rotation. Can be operated in 
case of current failure, by hand. Safe, recessed override button prevents acc 
dental operation. Electrical system completely sealed against dust, oi! 


e Performance has been proved by years of use in hundreds 
of plants. All Schrader Valves can operate with Schrader 
(JIC) Square End Cylinders perfectly. 


Use the full Schrader line to do your air control selecting. 
Your Schrader distributor can help you pinpoint what you 
need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporoted 
477 Vanderbilt Avenue, Brooklyn 38, N. Y 





odvisionof SCOVILL 
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LINEAR 


in low-compression-set 
Butyl... for sealing prob- 
lems involving the non- 
flammable phosphate 
esters. 


LINEAR . specialists 
in close tolerance mold- 
ing in all of today’s elas- 
tomers. 


Call on LINEAR for assist- 
ance with all your seal 
problems. 


PERFECTION IN RUBBER 


LINEA 


LINEAR, inc, STATE ROAD & LEVICK ST. PHILA 35 PA 


New Parts and Materials continued 
erating at 10% over and 15% under rated 
coil voltage. Hoke Inc, 197 Piermont Rd, 
Cresskill, NJ. 
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More hydraulic hp output . . . 
is said to be produced by new vane pumps 
for operation at up to 2000 rpm and pres 
ures to 2000 psi. Three models deliver 
63 and 75 gpm at 2000 rpm 2000 psi 
\t 1200 rpm 100 psi, delivery is 34, 41 
md 48 gpm with same units Pumping 
cartridges are field replaceable in 10 min 
vithout removing pump from mounting 
Hydraulic balance is reported to eliminate 
pressure-induced bearing loads. Features 
include simplicity of construction and 
iutomatic wear compensation. The 4-po 
ition cover facilitates installation. Inlet 
can be rotated in 90° increments with 
respect to outlet; 4-bolt SAE flange con 
nections will also accommodate user's 
2-bolt flanges of proper design. Vickers 
Inc, Div of Sperry Rand Corp, Detroit 32. 


Circle 317, Reader Service Card 


Constant-flow regulator . . . 
provides flow rate of 1.7 gom +3% for 
fuels and oils, regardless of differential 
ures from 10 to 2000 psi. In 3-in 
ize, unit will handle operating pres 
to 5000 psi; proof pressures to 450 
Operate 


in temperatures of 65 t 

Fr. Can be manufactured in other 

n to handle variety of flow volum 

ind modified for tight flow tolerance 

differential ranges and te mpera 

tures to 700 F. Aero Supply Mfg Co Inc, 
Corry, Penna. 
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Pressure transducers . . . 
ire Offered in seven pressure ranges from 
gage and differen 
fluids or gases 
tromechanical cde $s are said to 
roduce high degree of accuracy in sens 
ind transmitting proportional a 
tly to readout equipment 
ontrols I'w 
tance models in lude temperature compen 


ited unit (to 0.01% F) with 50 milliv 


ind servo variable-reluc 


fs sensitivity and unit with 100 milliv 
v/fs sensitivity. Linearity for both is 1% 
Input voltage at 400 cps is 10 v ac opti 
mum to 24 v ac maximum. Impedance is 

10 to 1000 ohm and natural mechanical 
frequency is 5 to 20 kc, depending upon 
rangé Withstands overloads to 150% 


(Continued on page 98) 
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Locking screws with 


LOCTITE 
increases production 


23%. 


Assembling Hobbs Hour Meters 


Mr. LeRoy L. Rasch 
John W. Hobbs Div., Stewart-Warner Corp. 
Springfield, Illinois, says 


“We all try to cut costs. For example, 
we used a resin-type product to hold 
screws in assembling Hobbs Hour 
Meters. It was necessary for a girl to 
dip a little piece of wire into the com- 
pound, transfer it to the screw hole, 
and then assemble the screw. With 18 
screws this was a slow and tedious 
job. We switched to LoctiTe Sealant 
and increased production while making 
the job easier for the girls. Operators 
now produce 23% more meters per 
hour thanks to Loctire! This increased 
production is accomplished by tum- 
bling large batches of screws with 
LocTITE in a polyethylene bag. The 
screws, treated and ready, are spread 
in front of the operator within easy 
reach. LocTIre will not harden in air, 
but sets firmly when screws are as- 
sembled. LocTITE saves us time and 
money by virtually eliminating the 
labor of applying the staking com- 
pound to the screws. LocTITE cut 
costs for us with no effort at all.” 


LoctireE is a thin liquid that hardens 
when confined between closely fitting 
metal parts. One drop replaces all size 
lock nuts, lock washers, lock screws, 
staking, jam nuts and interference 
threads. It forms a tough heat and 
oil resistant bond that resists 
any amount of vibration. . . 
yet ordinary tools will re- 
move fasteners. LOcTITE 
requires no heating or mixing 
... treated parts can be 
stored for days . . . lock only 
when assembled. Write for Iii 
literature and free sample. Baja 


LOGTITE sescanr 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6, Conn. 


Loci 


Stacan 
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Hoover announces 3L00 extra light bearings 


Now, America’s quality bearings come in com- 
pact proportions designed to save space! Hoover's 
new 3L00 series extra light ball bearings provide 
the solution to bearing problems calling for maxi- 
mum bore size and minimum housing area. They 
have outer diameter and width dimensions that 
are substantially smaller than those of standard 
light, medium or heavy series bearings of equal 
bore size. 

Hoover 3L00 extra light ball bearings are 
available in a wide range of popular sizes in open, 
shielded and sealed types, including lubricated- 
for-life bearings with Hoover-developed contact 
seals of TEFLON. For complete information, return 
the coupon below. 


OoOwe4»n 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 

Sales Offices and ) South Figueroa, Los Angeles 7, California 
W orehouses 290 Lodi Street, Hockensock, New Jersey 
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Hoover quality is outstanding! 


Micro-Velvet balls are made of 
selected high-carbon chrome alloy steel, 
uniformly hardened, and finished so 
perfectly that roundness and diameter 
are accurate within millionths of an inch 

Hoover Honed raceways, on both 
inner and outer rings, are super-smooth, 
superbly finished. Precision matching 
of ball complements and raceways 
assures hushed quietness, long life, 
superior Hoover performance. 

M icro-Velvet and Hoover H 


TEFLON isa DuPont trademark for its fluorocarbon resins 


/ are Hoover trademarks 


Hoover Ball ond Bearing Compony 
5400 South Stote Road, Ann Arbor, Michigan 


Please send new Bulletin 108, which describes Hoover 
3100 extra light beorings. 


Nome — 
Title 


Compony 
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DESIGN FOR SMOOTHER, QUIETER MARINE PERFORMANCE 


™= © 


Bonded water pump impel- Inboard engine mountings 
fers maintain high pumping provide low-cost, easy-to-install 
eificiency. Specially com- protection from damaging wi- 
pounded elastomers assure long bration and shock. 

life despite severe flexing and 

abrasion. 





Outboard engine mountings, 


, isolate engine and propeller 
Bonded slip clutches protect vibrations, noise, power im 
outboard engine components 


, pulses. Dynaflex mounting sys 
against damage caused by WITH tems contribute to “quiet” 


opel! triking underwater ration 
Bicts. striki U w 'Melae operatio 
Vibration 
Flexible couplings transmit 


Mounting assemblies for 'Ofelalane) up to several thousand horse- 
dieSel engines in power and power smoothly, efficiently, at- 
Utility craft isolate vibration tenuate noise, accommodate 
and noise misalignment, never need 
lubrication 


Electronic mounting sys- 

teMS are custom-designed to Seat mountings used in shear 
protect communications, navi seat suspensions introduce 
gation and guidance equipment cushioned ride and greater 
in surface and sub-surface craft passenger comfort. 


What is your design objective? 


Quieter operation? Less maintenance? Cost savings? 
Improved personnel comfort? Fewer component failures? [>) 
You can utilize Lorp capabilities in vibration/shock/ 
noise control to realize these and other performance 
advantages for your marine equipment. LorD-engineered 


systems isolate undesired disturbances, enabling you FIELD ENGINEERING OFFICES 
. . *,° ATLANTA, GEORGIA - CEdar 7.9247 KANSAS CITY, MO. - WEstport | 138 
to obtain vital competitive advantages. BOSTON, MASS. - HAncock 6-913 


LOS ANGELES, CAL HOllywood 4.7593 
CHICAGO, ILL. - Michigan 2-601 NEW YORK, N. Y. -Circte 7.3326 
For authoritative assistance on vibration/shock/ DAYTON, OMIO Baldwin 4.0351 «SAN FRANCISCO, CAL. - EXbrook 7.6280 
noise problems, consult Lorp. Contact the nearest Field atic a age hen cnt ree dipmandi fel 
n Can silway & Power Engineering Corporation Limited 


Engineering Office or the Home Office, Erie, Pa. LORD MANUFACTURING COMPANY - ERIE, PA. 


%6 CIRCLE NO. 96 READER SERVICE CARD CIRCLE NO. 97 READER SERVICE CARD—> 





a . Pn EES anette 





—— “—s 


[PRECISE | HARDNESS CONTROL 


to your specifications with 


J&L Cold Rolled Strip Steels 


Variations within standard commercial limits of hardness 
for strip steels may not provide the quality needed for 
most critical applications. 


At J&L the newest equipment and techniques are used to 
provide controlled hardness—to your specifications. 


Basic oxygen converters, high standard open hearth prac- 

tice and electric furnaces provide optimum melting con- The small unit rotary annealing method assures precision temperature 
ditions, new hot strip mills are specifically designed to Man ®@66 eee 
produce the finishing temperatures needed for inherent 

quality. Cold mills, annealing and normalizing furnaces and 

other equipment are designed specifically for precision 

strip steel processing. 


With an organization experienced in specialized strip steel 
processing, your most rigid specifications can be met 
consistently. 


A For your convenience, precision strip facilities STRI pe 
are available to you in our plants at Youngstown, 


. LOW CARBON + HIGH CARBON «+ ALLOY + STAINLESS 
Indianapolis, Los Angeles and Kenilworth (N. J.) TEMPERED SPRING STEEL + ZINC AND COPPER COATED 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION + Youngstown 1, Ohlo 


many difficult 


We illustrate the cast bronze cam block for a hydraulic pump operating 
the hydraulic lift mechanism on an exceedingly well-known line of farm 


tractors 


The manufacturer of this equipment has very unusual specifications for 
this cam block. Its bore has a very fine finish specification. It also must be 
round and true to size within unusually close limits. In addition, it must 
be square to the face of the cam block within limits that ordinary methods 
of manufacture will not attain. 


Bunting methods of manufacture result in a part which is completely to 
the customer’s exacting specifications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or special 


parts of cast bronze, sintered metal, or Alcoa aluminum, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed 
Product Engineering Department are at your command with- 
out cost or obligation for research or aiding in specification 
of bearings or parts made of cast bronze or sintered metals 
for special or unusual applications. 


143A OD GATHAE AO? FOU COPY OF 


Bunting's “Engineering Handbook on Powder Metallurgy 

and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings ovailable 
from stock, 


Bunting, 


The Bunting Brass and Bronze Compony 

Toledo |, Ohio—EVergreen 2-345! 

Branches in Principal Cities 

BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 

CAST BRONZE OR SINTERED METALS. ALCOA” ALUMINUM BARS 
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Parts and Materials continued 


of full scale and line pressures to 10,000 
psi. Location of ports provides inter 
changeability of fittings at 60,120 and 
180° and for bleeder valves when liquids 
are used. Weight is 164 oz. Crescent 
Engiaeering & Research Co, 5442 N Peck 
Rd, El Monte, Calif. 
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High-torque brake motor. . . 

for start-stop operations in drives and 

positioning systems can be wound for 115 

ac, 60 or 400 cps in hysteresis 

ronous or induction types. Intermit 

to 12 in.-oz are attainable 

omechanical brake has epoxy-potted 

ound for any desired voltage to 10¢ 

Diode in circuit can provide d 

Brake holding force is 10 in.-oz; 

ment time is 40 to 50. millise 

be actuated by energizing or deener 

il. Brake motors are 1,675 in 

in. long and weigh Z 

mect approximately MIL specifica 

Said to be particularly applicable 

for anti-backlash stopping. Globe-Iadus 

tries Inc, 1784 Stanley Ave, Dayton 4, 
Ohio. 
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Panel-mounted voltmeter . . . 
has frequency range of 20 cps to 250 k 
xtending about 150 ke higher than pre 
vious models. Accuracy is said to be 


f full-scale deflection over entire fre 
quency rangé Input impedance of 5 
megohm, paralleled by 25 uuf, is reported 
to enlarge ability to measure voltage with 
out loading circuit being metered. Multi 


Itage range instrument is comparatively 


unaffected by line volta variations. 


(Continued on page 100) 
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Tips on better 
designing with 
flexible shafts 


Aiba vrNE ano contro 1veAs 


FOR ENGINEERS 


REMOTE CONTROL of valves, actuators, 
switches, indicators and other mechanical or 
Where to use electrical equipment. S. S. White standard 
‘ remote control flexible shafts come in four 
S. S. White different shaft diameters to handle a wide 


range of requirements. 
Standard 


P POWER DRIVE for an endless variety of appli- 

Flexible cations .. . portable tools, instrument drives, 

machine tools, pumps...anywhere the 

Shafts designer needs to transmit power around 

obstructions or to movable parts, by means of 

a single, self-contained, easily applied unit. 
Four standard sizes. 


one e Selection of S. S. White standard flexible 
. shafts: complete description and application 
S data available. Write for bulletin 5801. é 


AO = ; WRITE FOR COMPLETE DATA! 


Selection of specialized flexible shafts to meet 
. unusual requirements: useful shaft data and also 
$. S. WHITE INDUSTRIAL DIVISION (Dept. 14 . information on how to take advantage of 
10 East 40th Street, New York 16, N.Y. e S. S. White engineering services. Write for 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. bulletin 5601. 





PRODUCT ENGINEERING + JULY 6, 1959 CIRCLE NO. 99 READER SERVICE CARD 99 





Here are two 


G-E Glow Lamps 


that have 
critical 

starting 
voltages 











Two components of predetermined and stable 
characteristics for your circuit designs 


G-E NE-76—Pre-aged, stabilized glow 
lamp has closest starting voltage toler- 
ances of any General Electric Glow Lamp 
t4-volts d-c). Same tolerance is held 
on operating voltage. G-E NE-76 will 
perform well in: Switching circuits, logic 
matrices, gating circuits and similar ap- 
plications. The leads are plated for easy 
soldering and the lamps are treated by 
the G-E Dri-film process for high leak- 
age resistance in humid areas. A red dot 
near the anode lead indicates polarity 


G-E NE-81—Similar to the G-E NE-76 
—has slightly wider starting voltage 
tolerances (+8-volts d-c). Has plated 
leads to permit easy soldering and the 
G-E Dri-film process insures maximum 
leakage resistance under high humidity 
conditions. The same mild radioactive 
additive used in the NE-76 is used here 
to reduce dark effect. A white dot near 
the anode lead indicates this glow lamp’s 
polarity 


fag 





| 


QY 








G-E GLOW LAMPS 
AS MULTIPLE 
VOLTAGE INDICATORS 


New Parts and Materials continued 


Change of 10% in line voltage causes 
readout error of no more than 1% of 
full-scale deflection. The 6-in. meter is 
self-contained and has built-in power sup 
ply. Metronix Inc, Chesterland, Ohio. 
Circle 321, Reader Service Card 


Electromagnetic clutch . . . 
is said to offer as much as 400% in 
crease in output torque over clutches of 
comparable size. For friction face mod 
els, output torque 1s 50 in.-oz min at 
24 to 28 v dc. Breakaway torque is 0.15 
in.oz energized and 0.05 in.-oz deener 
gized. Max weight is 13.5 oz. General 
specifications include zero backlash and 
zero to 0.0003 in. end-play max. Fungus 
resistant insulation withstands 750 v a 
rms 60 cps. At max recommended speed 
of 5000 rpm, engagement time is 4 milli 
sec. Power consumption is 3.5 w. Guid- 
ance Controls Corp, 110 Duffy Ave, 
Hicksville, NY. 
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Thermistors are stabilized . . . 
by process, developed in Belgium, incor 
porating exposure to high-frequency sound 
Panel-type 


waves thermistor-principle 


temperature thermometers, with switch 


boxes and small threaded probes for 
permanent mounting to other equipment 
are available with any length lead, which 
an be brought through switches or slip 
Standard a 


curacies are up to 0.14 C or 0.25 | 


rings without recalibration 


Bead thermistors with 0.012 in. dia ar 
said to obtain response times of less than 
1 sec in liquids and 2.2 sec on surfaces 
Readings are said to be completely repro 
ducible 


peratures from 328 to 845 I 


Various instruments cover tem 
Read 
temperature 


ability is 4 on greater 


spans; up to 0.05° on shorter spans. Oper 


ate on standard ac voltage lines. Over 100 





designs are available, lengths up to 5 ft, 3 


in. Mounted in glass or stainless, with 





DIRECT CURRENT CHARACTERISTICS 
NE-76 

Starting Vells. we ee we ee ew hw ow ow FAX Sovelts dc 
Operating Volts. . . .« - «++ +++ + S72 4-volts d-c 
Extinction Volts (in series with 

.25 megohm or more). . . . . . 50-volts d-c 
Design Current 0.4 m.a. d-c 0.3 m.a. d-c 
100 megohms 100 megohms 
NE-76 Life To stay within above specificotions for at least 1,000 hours when operated at 0.4 m.c. 


tips bent or forked. Atkins Technical Inc, 
1276 W 3rd St, Cleveland 13. 
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NE-81 
72 + 8-volts d-c 
50 to 60-volts d-c 


50-volts d-c 
Laboratory stop clocks . . . 

for bench use are offered in standard (pi 
Sloping-front 
instruments, about 4} in. sq, have color 


Leakage Resistance (at high humidity) . 
tured) and deluxe models 
NE-81 Life Change in Storting and Operating Voltage 


At .3 mo. . 5-volts in 6,000 hours 








coded run and reset pushbuttons on cas 





” top. External-run socket on front panel 
For further information write for free booklet entitled ‘Glow Lamps as Circuit ». E 


Control Components’. General Electric Co., Miniature Lamp Dept. M-901, 


Nela Park, Cleveland 12, Ohio 
is timing and permits controlling and 


Progress /s Our Most Important Prodvet Deluxe model 


has side socket for remote, manual or 
G t N t & A L t LE CT ~ | 3 automatic control with suitable control 


(Continued on page 102) 


permits remote manual or automatic run 
ning of clock. Timed outlet, also on 


panel front, is energized whenever clock 


timing of external loads 
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G7 Tate (-1acmalt-Xe Male) 


be expendable 




















Specify the 


With Extras .. . At No Extra Cost ow 
META PISTON ROD SCRAPER pro- 
ects rod packing, cylinder bore 
ind rod surface by removing all 

eign particles * ¢ . . 
for longer, more efficient cylinder service 
NEW PER CUSHION for ir or 


METAI I SELF-ALIGNING MASTER . 
. ‘ ; You too—can reduce replacement expenditures 


lower maintenance costs with the T-J Space- 

om one sane eee, maker cylinder line. Designed and engineered 

BORES AND PISTON RODS for greater for ruggedness, and accuracy of operation, the 

protection and reduced wear Spacemaker assures longer, uninterrupted 
operation. 


USHION for oil 


ONE PIECE PISTON assures better — om _ ‘ . 

slignment, longer bearing and pack- rhe T-J Spacemaker eliminates tic-rods, gives 

ng life greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 

FORGED SOLID STEEL HEADS through- livery in a complete range of styles and capac- 

yut entire line ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 

PILOTED PACKING GLAND with extra Michigan. 

long bearing for additional strength 

and support to piston rod 


NO TIE-RODS TO STRETCH—gives 
you 360° port rotation less TOMKINS-JOH hi @) 
space used full strength 

Rivitor AIR AND HYDRA YUNDER rer wCHOP 
STREAMLINED DESIGN operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock 
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DAVID BROWN 


at work 
around the world 


























Radicons drive coal feed conveyors at one of England's largest power plants 


WHY O.E.M. INSTALLATIONS ACCOUNT 
FOR 85% OF RADICON SALES 


In Europe, Africa, South America, Australia, Canada and the U. S., Radicon 
speed reducers are harnessing motor speeds into working power for all in- 
dustry. 

From missile launchers to supermarket check-out counters, product design 
engineers have come to know the important 1-2-3-4 reasons why Radicons 
are specified on so many different industrial applications—and why OEM 
installations account for 85 percent of the David Brown Radicon sales 


1. PRICE&—The original equipment manufacturer is always fully pro- 
tected on the industry’s accepted discount, and Radicon drives are still com- 
petitively priced at the user level. 

2. RELIABILITY —Trouble-free operation under all operating ex- 
tremes. 

3. PRODUCT LINE—A Radicon in the size, type and ratio for every 
job. 


4. DELIVERY —Off-the-shelf on Radicons in 14 sizes, 144” to 14”, 8 
types, 17 ratios from 5:1 to 250:1. 


Get the details on the cooperative service of 
David Brown companies around the world— 
on the next installation! 


DAVID BROWN, inc. 


(one of the David Brown Industries) 


999 Beecher Street, San Leandro, California 
6025 Atlantic Bivd., Maywood, California 
1224 $.W. Morrison St., Portland, Oregon 
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New Parts and Materials continued 


Features include 6-ft line cord 
6-ft optional control cabies, high-legibility 
ingled dial, sweep second hand ili 
brated in 10 millisec increments lutch 

s timing system that does not requir 
varmup time or standby power, rapid 
lectrical reset (2 sec max) and low | 
drain (2 w timing). Standard model al 
lows 2-station run, |-station reset; delux 


Hor 
station | 


model permits 3-station run 


t 
v. 57 to 63 


set. Operates on 105 to 125 
ps; 2 w nominal run, 10 w max, reset 
Operating temperature range is 50 to 1] 
F. Life is said to be 1000 hr or 50,00 
operations. A W Haydon Co, Waterbury, 
Conn. 
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‘tg y 


All-angle drafting machine .. . 
fc 


use on any board, without ad 


tment Enclosed counterweight unit 
terbalan at all board angles from 
mtal to vertical. Reinforced U-beam 


ruction assembles components within 


n 


protecting them from accidental 

exposure to dust and dirt. Major 

parts are equipped with nylon 

that ride on rigid, hidden tracks 
rotractor head responds to index-finget 
rol for angle selection. When 

s depressed, scales rotate to d 

sition and lock into place. Can 

be raised to any height off board without 
disturbing settings. Installs bv .two cor 
ner braces that fit over top board corners 
ind are screwed on. Available to fit all 
tandard board size is well as others on 
pecial order. Charles Bruning Co, 1800 

W Central Rd, Mt Prospect, Ill. 
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FROM UNIVERSAL ELECTRIC 


THE 


TYPE 23 
A new revolutionary bearing assembly, 510 1/I2HP 
the Universal Bearing, that promises to * 
eliminate fractional hp motor bearing 
problems has been designed and is now a 
feature of UNIVERSAL ELECTRIC motors. 
The new Universal Bearing does not rely 
on spring tension to aid its alignment 
but utilizes only the shaft itself. This is ac- 
complished by moving the axis of support 
from the end of the bearing to the center 900 

. the ideal location. 


These ore the first two UNIVERSAL ELECTRIC motors 
to feature the revolutionary, new Universal Bearing 


TYPE 118 
50 H.P. 


Flexibility and rigidity of bearing support 
and bearing are of primary importance, 
particularly in fractional hp motors. The 
design of the Universal Bearing insures 
continuous and positive alignment to the oe _ 
shaft at all times. A neoprene collar, which @Q) RESERVOIR PRESSURE 
is flexible, provides a perfect and firm fit 


! 
The new Universal Bearing is so 
designed that support pressure is 


on the center of the bearing, rather 


between bearing and bearing support sur- 
face. The Universal Bearing is inherently 
in balance . . . and cannot get out of either 
alignment or balance. It is as firm as a 
rigid bearing; more flexible than a seif 
aligning bearing. 

The Universal Bearing Assembly provides 
longer bearing life, better lubrication 
and an easier starting motor that runs 
without a whisper of sound. This is the 
first major bearing improvement since 
UNIVERSAL introduced the coil spring 
bearing retainer in 1944, 


It 

( 
CASE 

SUPPORT 


ae L7 
a all CUSHIONEL 


than on the end. This eliminates the 
uneven tension Common in the spring 
and permits adjustment of the axis 
position to true alignment. The bear 

ing is inherently in balance and can 
NEOPRENE 
COLLAR adjust to any shaft misalignment 
100% of the time under any load 


conditions. A neoprene collar is 


used around the outside surface of the bearing to accommodate 


manufacturing tolerances. Small metal clips are fitted around the 


outside surface to confine the neoprene collar and allow a free 


sliding movement along the bearing support surface. The neoprene 


collar expands or contracts within the metal clips to afford a perfect 


mating surface. 


Yr UNIVERSAL ELECTRIC COMPANY 


PRECISION ELECTRIC MOTORS 


{ 


EXECUTIVE AND GENERAL 
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SALES OFFICES 


OWOSSO, MICHIGAN, DEPT. 12 
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| One order, one source 
... every fastener need 


Engineered fasteners 
for every design! 


A careful, thorough analysis of 
your specific fastening problem 
by our experienced engineering 
department can produce the bolt 
or screw correctly designed to 
do your fastening job . . . most 
economically. 

Often, we find a special prob- 
lem can be eliminated by using 
one of our many standards— 
resulting in time and money sav- 
ings to you. And we have Amer- 
ica’s most complete line of indus- 
trial fasteners from which to 
choose. Fast delivery of com- 
plete orders, whether special or 
standard, is yours through our 
modern plants, latest type equip- 
ment and convenient warehouses. 

Call us... it will pay off. 


VMA 6546 


SCREW AND BOLT CORPORATION 
OF AMERICA pics 30° 


Formerly 
Pittsburgh Screw and Bolt 
Corporation 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterhead, see page 113. 


CORROSION GUIDE FOR FASTEN 
ERS Booklet 24 pp Most 


used metals are tabulated to show approxi 


commonly 


mate physical and mechanical properties 
md suitability for manufacturing applica 
tions. Cross index for chemically equiva 
lent specifications cross-references metals 
to ASTM specs, MIL specs and Federal 
H M Harper Co, 8200 Lehigh 
\lorton Grove, Ill 

Circle 331, Reader Service Card 


DESIGNING WITH LAMINATED 
PLASTICS Manual 206 pp Mor 
than 50 grades are included. Contain 
omparator chart itemizing qualiti 
most popular grades, a listing of material 
by military spec number and design 

formation on all standard and _ special 
grades. Primary function is shown and 
other uses are suggested. Formica Corp 
4614 Spring Grove Ave, Cincinnati 32 
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COLD-DRAWN STAINLESS STEEI 
Book, 77 PI Describe t 
f 27 types of ferriti 


general quali 
austenitic, ferriti 
sustenitic and martensitic stainless steel 


Data is also included on tolerances, m« 


hanical properti magneti 
hes, sizes, forms and applications fot 
old-drawn steel. Uddeholm Co of Am 
ica, 155 E 44th St, New York 17 
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prope rti 


ninis 


PRESSURE SWITCHES—Handbook and 
catalog PS-59-60, 36 pp 


formation on electrical and operating chat 


Contains in 
acteristics, ordering chart, adjustment in 


tructions, spare parts table, parts blowuy 


ind dimensional diagram. Also includes 
such information as glossary of terms, 
switch selection chart, electrical rating 
tables and functional schematic symbols 
Barksdale Valves, 5125 Alcoa Ave, Los 
Angeles 58 
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SPROCKETS AND ROLLER CHAINS 
Catalog 60, 88 pp. Covers specification 
and ratings of 1300 different stock sprock 
ets and various types of roller chains, as 
well as design and engineering information 
for chain drives. Cullman Wheel Co 

1344 Altgeld St, Chicago 14 
Circle 335, Reader Service Card 


FINISHES FOR ALUMINUM~—Hand 
book, 24 pp 


| Presents information on 


reparation and treatment of alumun 
irfaces to permit selection of best finisl 
Starting with 


theory and 


for a particular application 
leaning, booklet explains 

method for five major types of finishing 
including advantages, disad 
vantages and costs. Reynolds Metals Co 
Dept PRD-9, Box 2346, Richmond 15 
Na 


opt rations 
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ALUMINUM  FINISHING—Manual 


Discusses problems concerning finish 
ig of aluminum iS well as meth« ds and 
vaterials for their solution rederick 
Gumm Chemical Co In 538 Forest St 
Kearny, NJ 
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ALUMINUM HAND FORGINGS-—B: 
hure, 16 pp. Lists availabilities, proper 


+ 


ind performance characteristics 
hand forgings, which can 
inv size, anv desired temp 
ety of shape for specihc pat 
Aluminum & Chemical Sales In 


NR-32 1924 Broadw i\ Oakland 
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PRECISION SWITCHES-—Catalog 
+ pp. Information 
precision switches. Pictoria 

where to 


descriptions, force ind m 


on expanded line of 


dimensic na 
ing 
nt spec tables and clectrical ratings for 
ich switch listed. Unimax Switch Di 
\W L Maxson Corp, Ives Rd, Wallingford 


if 
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MEASURING AND RECORDING IN 
STRUMENTS-—General catalog 1310, 1¢ 
Py] Describes entire line of dynamic 
instruments 


measuring and_ recording 


Includes summary of specifications for this 
ompany’s standard galvanometers. Con 
solidated Electrodynamics Corp, 360 Sierra 
Madre Villa, Pasadena, Calif 
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INDUSTRIAL AND ELECTRONIC 
COILS—Catalog 60, 44 pp 


and pricing information on 1300 standard 


Specifications 


I'V, radio and transistur coils and an ex 


panded listing of industrial coils and 


chokes. Contains separate part-number 


index and price list, cross-reference of 


(Continued on page 107) 
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Illustrated—Logansquare Cylinder 


the ultimate in air cylinder design 


LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 

100-1 AIR CYLINDERS [) 200-1 HYD. POWER UNITS 

100-2 MILL-TYPE AIR CYLS [) 200-2 ROTOCAST HYD. 

100-3 AIR-DRAULIC CYLS Aan, im 

100-4 AIR VALVES C) 200-3 750 | HYD. 

— 100-5 LOGANSQUARE CYLINDERS 
FREE seno FoR THE “LOGAN CALCULATOR" CYLINDERS StD4 end SDT WD. WARES 

100-5-1 ULTRAMATION 200-6 SUPER-MATIC CYLS. 
CYLINDERS 300-1 CHUCKS 

300-2 PRESSES ABC BOOKLET 

FACTS OF LIFE [) CIRCUIT RIDER 


MEMBER: Natl. Mach. Tool Builders’ TO: 
Assn Natl. Fluid Power Assn NAME 


COMPANY 
ADDRESS 
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PRECISION CAMS 


CAMSHAFTS 


All Types ... Experimental and Production 





TWO AND THREE 
DIMENSIONAL CAMS 
for Ballistic, Computer and 
Instrument Use—Milled or 
ground to + .0001” tolerance 
Special Drum Type Cam 


FACE AND 
CYLINDRICAL CAMS 


milled or ground to 
+ .0002” tolerance 


CAMSHAFTS 
Aircraft, Automotive, Diesel 
Face Type Cam Marine, Fuel Injection 


CONTOUR 


SEATING nail 
* Camshaft for Internal Combustion Engine 


ONIC mati =r 
catalog 
and additional 
Inc. Precision information 


459 E. Hollywood « Detroit 3, Michigan 
CIRCLE NO. 205 READER SERVICE CARD 


AIRLINE BOOSTER PUMP 


Lyrair's Airline Booster was developed to boost 
airline pressure automatically in surge tanks or 
die cushions. Con be used for testing vessels ot 
high pressure under water. By using air pressure 
up to 500 PSI instead of hydraulic pressure test- 
ing time can sometimes be cut in half. Booster 
can be furnished in ratios of 1.5 to 1 up to 6.25 
to 1. Booster is completely valved—just 3 pipe 


st ° - . . 
_ in conomica ud ] eatin connections to be made and your air pressure is 
automatically increased to the desired pressure. 


Add even more styling, comfort, and sales 
appeal to your mobile equipment with Milsco eit atinlion snatiadiie 
Contour Seating .. . first in features, first in Steel toa shells, piston rods 
value, first in economical quality! and tie rods. Piston rod and 


Whatever your needs, whether immediate (egal rh nes 
or for future reference, investigate the ad- i standards 

vantages of incorporating a Milsco Seat in 
your fine products. Detailed specifications 
are invited. If preferred, a representative 1%" thry 10” bores. Ten 


will call. mounting styles ovoilable 
Steel heads, shells, piston rods 


DISTRIBUTOR TERRITORIES AVAILABLE and tie rods. Piston rod is hard 


chrome plated. Conform to 


MILSCO MANUFACTURING COMPANY H.C" Mydroue sondord 
SERIES “H" 2000 PSI HYDRAULIC CYLINDER 
2738 North 33rd Street, Milwaukee, Wis. 
Telephone HI Iltop 4-6030 We are presently seeking representation in several states, including Indiana, 
Kentucky, Minnesota, New Jersey, Tennessee, Washington and Wisconsin. 


LYNAIR | 3100 £. MICHIGAN AVE. 
J nc. JACKSON, MICHIGAN 
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1%" to 10° bores. Eleven 














Catalogs and Bulletins. .......continved P oO L A we oO | D 


original parts to Miller equivalents, and 
117 IF-RF schematic diagrams, J W Mil specified 


ler Co, 5917 S Main St, Los Angeles 3 
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HYDRAULIC PACKINGS — Bulletin 
P-333, 16 pp. Specifications and design 
data on fabric-reinforced and homoge- 
neous V-rings, U-cup packings and piston 
cup packings Encompasses design, con 
struction, sizes, applications, installation 
and proper usage. Crane Packing Co, 
Dept PR-1, 6400 Oakton St, Morton 
Grove, Ill 

Circle 342, Reader Service Card 


ELEVATED -TEMPERATURE MAG- 
NESIUM ALLOYS—Bulletin 141-204, 
pp. Describes recommended practices 
for working magnesium alloys of thorium 
ind rare-earth metal families. Covers ma 
chining, forming, joining, assembly prote¢ 
ion and finishing Tables list tool 
temperatures, bend radii and welding in 
formation. Dow Chemical Co, Midland, 

Mich 
Circle 343, Reader Service Card 


RADIAL - PISTON HYDRAULIC and got it from 


PUMPS-—Brochures, 4 pp each. Bulletins 


over 18 and 50 gpm models. Each in 
ludes performance curves, ratings, de CONSOLIDATED 


sign features, dimensional and installation 
diagrams. ‘Texas Hydraulics Inc, 8500 Re Both dimensional accuracy and fine appearance were 
et, alk Mietin. in essential requirements in the production of this camera flash 
a en See : attachment for Polaroid. Naturally, mold planning and con- 
Circle 344, Reader Service Card struction were of utmost importance in such a critical job 
Precision and timing had to be built into the mold design. 
NUTS AND FASTENERS-—General Cat Three different molds were necessary to produce the five 
log, 16 pp. Describes line of standard separate pieces which form one synchronized unit. 
ind special clinch, pilot and weld nuts In assembling the unit, all parts had to be kept in perfect 
iain! iti Relates wail alignment; no warpage or twist was permitted. For appear- 
_— pp eigeict 2 : ance’s sake, it was necessary to locate mold parting lines on 
reference tables for recommended nut the natural edges of the pieces. 


torque and pertinent thre id data This flash attachment unit represents the type of molding 
ie given. McLaugh o, 212 Jaikins challenge Consolidated welcomes. We appreciate the oppor- 


Blvd. Birmingham, Mich tunity to quote on any molding — complicated or simple 
Circle 345, Reader Service Card 


— . = For more than 80 years we have been 

W IRE CLOTH PRODUCTS—Catalog, filling exacting plastics orders for the 

24 pp. Tables list wire and mesh sizes nation’s blue chip companies. Before you 

ormally in stock in various metals, types , = discard any design you feel can’t be 
yeaves. Wire Cloth Products Inc. 280] / molded in a plastic, call Consolidated. 


St Expressway, Bellwood, III 
Circle 346, Reader Service Card 


LOW - PRESSURI FORMING OF 
THERMOPLASTIC SHEET Manual, 
48 pp. Covers such subjects as materials, 
storage, cutting and layout, heating, molds 
or formers, forming methods, machining The Polaroid Bounce 
Flash Bracket (Model 
» with swivel-type 
case histories and technical assistance in 15 flash gun clip, permits the 


1 taking of both horizontal 
chapters. Appendix lists material sup and vertical pictures with 


liers. General Tire & Rubber Co, Bolta out removing the gun to 
P Ss ene € Xe ( change its position CONSOLIDATED 


Products Div, 70 Garden St, Lawrence, “Your Blueprint 


atone in Plastics” ; 
Circle 347, Reader Service Card Since 1874 PRODUCTS 


CORPORATION 


ind trimming, design, cost and economics, 


MOLDED 


CAM-OPERATED INDEXING UNTI 
Bulletin ST-A9A, 20 pp. Basic indexing 


(Continued on page 109) 


Send for your free copy of our new 20-page Facilities Report. 


344 Cherry St., Scranton 2, Penna. 


= 
oO 
~ 
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Lightweight yet 


VIRTUALLY 
INDESTRUCTIBLE 


... the lightweight, inexpensive 
replacement for cost-heavy metal tote 
boxes . . . hold big loads without 
bending or twisting . . . easy to lift 
with wide roll-over edges . . . cross 
stack securely or nest 
conveniently when not in use . 
not shatter under heavy impact 
... resist steam cleaning or freezing 
temperatures . . . withstand 

oils, greases, acids, chemicals, strong 
detergents. Size: 21” x 1512”, inside 
depth, 542”. Color: Coffee brown. 


Net Selling Price 
$5.50 ea. 


i) 


Nationally Distributed 
Through Quality Dealers 


.. will 


Sales Represevtatives 
In Leading Cities 
Throughout The Country 


arvis, Inc. 


PALMER, MASSACHUSETTS 
In Canada: Jorvis & Jarvis of Canada, 1744 William St., Montreal, Que 
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",..get we have IMPROVED <2” 


The Marsh Stainless Steel Needle Valve could 
have gone right on being the finest in its 
field... yet we have improved it 


BrowtG super GRIPBELTS 


Higher Capacity with New Synthetic Cord 


SfLT SPEED 





! Note the “close-up?” The 

! Marsh Marpak packing 

System, originated in the 

Marsh Needle Valve, was 

: ~ — — — “one of the factors that has en- 
~ ; . abled it to stand up and work right 
\ under pressures up to 10,000 psi 
Now “Teflon” is used in this 
packing system—the miracle 
material of almost incredible tough- 
ness, resilience and non-adhesive 
properties... properties that are 
not impaired by the most powerful 
of solvents, acids, or alkalies even 


jam STAMOARD GAPBELTS 
| =f —— 


A AS RO TOMO PETS 





sa. 
Extensive tests indicate that the strength Aa 

member now used in Browning Super 
Gripbelts provides capacities and length 
stability far beyond those of any previous vegetable or synthetic cord. 
With other advances in materials and design, this high strength cord 
improves performance and obsoletes former ratings. Advantages: 








> Capacities up to 2'4 times previous standard Gripbelts 


p» Narrower drives, fewer belts; more compact design, lighter weight 
p Lower costs for both original equipment and maintenance 

® Standard size sheaves and belts cover full hp range 

p> Available NOW from distributor stocks, coast to coast 


Browning Standard Gripbelts have been increased in similar proportion, 
to today’s realistic ratings as indicated in the chart. For information 
on both Standard and Super Gripbelts, ask your Browning distributor. 
Or write Browning Manufacturing Company, Maysville, Kentucky. 
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Needle Valve 
in 416 


stainless steel throughout 
Now with “Teflon"’ Packing 


at temperatures up to 500° F 

Net result: The guaranteed appli- 
cation-range (up to 10,000 psi) is 
now effective at any temperature 
up to 500° F. (In other makes, 
permissible temperature decreases 
aS pressure increases.) 

Marsh Marpak Teflon Packing 
System is standard in Marsh 416 
Stainless Steel Needle Throttling 
Valves. Ask for facts 


MARSH INSTRUMENT CO. Soles Affilicte of Jos. P. Marsh Corp., Dept. 39, Skokie, it! 


Marsh Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 
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ASME presents your 
complete source of . 
metalworking data 


to help you achieve 
sound design and 
production economy 


Out of the great resources of the American 
Society of Mechanical Engineers comes thi 
valuable reference t give you quick acces 
to facts and data you have to have when wor 
ing out specific designs It collects in on 
place vital information a designer needs abou 
metals 
Here you will find basic design information or 
metal properties basic engineering desig: 
tables not ordinarily found in handbooks 
and practical informati you need in de 
signing a part that will withstand actua 
»perating conditions and at the same time wil 
be economical to manufacture 
vi rtually all of the searching for informatio 
consume so much design time is elin 
One Library takes the place of a variets 
~oks, catalogs, and monographs t put 
etalworking data at your fingertips 


ASME Metals 
Engineering 
Handbook 
Library 


4 vol., 1972 pp. 7 x 10, 1072 ilus., $41.50 
Sponsored by the Metals Engineering Hand- 
book Board of the American Society of Me- 

chanical Engineers 


ht one or two at a time, these v 

i cost you a total of $46.50 add to 
r ence shelf. Under the comp of this 
brary offer you SAVE $5.00 and pay for 
books as you use them on easy monthly ter 
at no extra cost 
Whether you're designing a new part or str 
ure, modifying an existing part for x 
tion purposes, deter ning the cause of 
in & component—yot welcome the ins 
expert data and advice compiled for y« ~y :~ 
this Library The four volumes are Metals 
Engineering — Design, Metais Engineering — 
Processes, Metals Properties, and Engineering 
Tables. To examine the Handbook Library fo 
10 days free, just mail the coupon below 


FREE TRIAL - EASY TERMS 
SAVE $5 








McGraw Hill Book Co., Dept. PE-7-6 
327 W. 41 St.. New York 36. N. Y 


Send me the ASME Metals Engineering Handbook 
Library for 10 days’ examination on approval. In 1 
© Remit $41.50 plus few 


days I will (check one 
de ivery costs: or () $6.50 in 10 days and 


said 


int name 


Addr 


| mé for 5 months. Otherwise I will return books 


& Position 
> For price and terms outside USA 
| write McGraw-Hill Int'l, N.Y.C 
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Catalogs and Bulletins continued 
and locking units in three styles are de 
scribed through schematics. Tables out 
lining available motors and timers for 
standard and special drives and load rating 
tables are also included. Standard Tool 
and Mfg Co, 237 Laurel Ave, Kearny, NJ 

Circle 348, Reader Service Card 


ELECTROMAGNETIC PULLEY—Bul 
letin 1011, 8 pp. Explains application of 
magnetic pulleys and outlines principle of 
operation. Describes new series available 
Tables and formulas are included for selec 
Includes table 


of approximate weights per cu ft of 146 


tion of proper pulley size 


materials that are often handled on belt 
conveyors and a list of industries where 
magnetic separation has proved beneficial 
Stearns Magnetic Products, 635 S 28th 
St, Milwaukee 46 

Circle 349, Reader Service Card 


ENVIRONMENTAI TEST CHAM 
BERS—Catalog 59, 12 pp. General speci 
fications and illustrated descriptions of 
environmental test equipment American 
Research Corp, Farmington, Conn 


Circle 350, Reader Service Card 


MARKING DEVICES-—Catalog \MIA-5 
24 pp. Automatic roll marker and manua 
marking devices for most product marking 
and identifying requirements are pictured 
Includes specifications and descriptions of 
Method Steel 
Stamps Inc, 147 Jos Campau, Detroit 
Circle 351, Reader Service Card 


various models New 


WELDED STEEL TUBING—Brochur 
12 pp Covers carbon and stainless steel 
tubing composition, test results, advan 
tages, size ranges available, welding, fabri 
cation and standard joining methods 
Formed Steel Tube Institut 85 Hanna 
Bidg, Cleveland 15 

Circle 352, Reader Service Card 


SPECIAL WIRE FORMS-—Brochure | 

8 pp. Condensed guide book on speci 

wire forming and metal stamping. Illus 
trated instructions and diagrams to 
in specification of special forms. Includes 
wire gage chart. Merrill Mfg Corp, Mer 


rill, Wis 
Circle 353, Reader Service Card 


SPRAYED-ON HEATING ELEMENT 
Catalog HB-3-359 12 pp. Describes pl 
ical, electrical, thermal characteristics 


film-type, sprayed-on heating elemet 
Contains charts and graphs on prote 
coatings and insulation, temperature 

vs time and standard terminals available 
Electrofilm Inc, PO Box 106, N Holl 
wood, Calif 


Circle 354, Reader Service Card 


LUBRICANT -SELECTOR CHART 
Bulletin 121, 4 pp. Evaluates every lubri 


(Continued on page 150) 





Advanced Motor 
Designs 


that meet the demands of 
the most exacting requirements 


 - 


Nearly half a century of design and 
manufacturing experience in the 
small motor field enables G. |. to 
offer the most advanced engineering 
features. This, together with top 
notch production know-how and lat 
est manufacturing facilities assure 
you quality, dependability and econ 
ymy SO necessary to the success of 
your products. General Industries 
offers a Standard line of motors 
adaptable to hundreds of applicatior 


MODEL B, FOUR POLE, FOUR- 
COIL SHADED POLE MOTOR 


Designed for long life and dynan 

cally balanced for extremely quiet 
operation. Self aligning, self lubrica 
ting bronze bearings, baked, varnish 
impregnated windings, ample oil res 
ervoir located for easy lubrication 
Smooth, quiet — field proven! 


SPECIFICATIONS 


HP Locked Mox, Free wr 
MODEL 1500 Torque Torque Speed Lbs 

M in./oz. in./oz 
es-cw | ] T T ] 
'B-s-ccw |! wo} 38 1) | 1735 
8-8-CW , 
| 8-8-CCW 
8-10-CW 
|B-10-CCW | 
B-12-CW 
[p-12-ccw| 39 | ud 


50 40 14 11750 | 


+ 


1/40 18 11750 3.1 


1760 | 3.4 
Write today for catalog 
sheet and quantity-price 
quotations 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e@ ELYRIA, OHIO 
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BOECOBOCOO 


Small 
Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Strength with 
Light Weight 
for Heavy-Duty Work 


Ribbed construction, in ROCKFORD HE Over-Center 
CLUTCHES, provides strength, without undue weight, 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


to the clutch body and pressure plate. Driving pressure 
is applied toward the outside of the facing to assure 
that ROCKFORD CLUTCHES will continue to pull their 
full rated load during their long service life—particu- he 

larly in power take-off applications. The load is carried outta 
by teeth on the outside diameter of the facing member. 
While your power transmission control projects still are 
in the planning stage, it will pay you to consider how 
this ROCKFORD CLUTCH will provide added strength 


with less weight. 


Power 
Take-Offs 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains Seeed 
diagrams of unique applications. Furnishes Reducers 
capacity tables, dimensions and complete 


ROCKFORD 


specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner tnternational 46 So. Wabash, Chicago 3, Il! BORG- WARNER 


G8O00C60C6 


110 CIRCLE NO. 110 READER SERVICE CARD 


Catalogs and Builetins continued 


in company’s line based on tempera 

tur nvironment, method of application 
nm orporation into common materials and 
makes recommendations for various part 
yperations and conditions. Alpha-Moly 
65 Harvard Ave, Stamford 


Circle 355, Reader Service Card 


ELECTRIC PROCESS HEATERS—Cat 
ilog ¢ 64 pp. Illustrates and describ 
line of heaters (with lists of types, sizes and 
rating ind their various us 
tion includes informat 
mine required ipa 
pacity ft maintain 
rature and how to select pr 
) Edwin I Wiegand Ce 
Blvd, Pittsburgh 
Circle 356, Reader Service Card 


*t 


CLUTCH-PULLEY PACKAGI Br 


it 1 forma 


i ( | \W\ inl 
Brake & Clutch (¢ B t. W 
Circle 357, Reader Servcie Card 


HYDRAULIC PRODUCTS 
" t 55 specification sh il 


ntains gel 


Hutchinson, Kans 
Circle 358, Reader Service Card 


INDUSTRIAL COATI 


D FABRICS 
Bullet Ss I G haract t ind 


Circle 359, Reader Service Card 


PNEUMATIC COUPLINGS AND FTI 
rINGS—Br ’ 
ns, appli tiONS, | 
ted types of k 
Hofmann Engineer 
th St, Chicago 3. 
Circle 360, Reader Service Card 


PREALLOYED METAL POWDERS 
Brochur pp 


ord “prealloyed”’ and lists typ f pre 


Explains meaning 


pi ers produced | 
| properti of sint 
iown, along with phot f 
M tallurgy D pt Vanad 
Steel ( Latrobe, Penna 
Circle 361, Reader Service Card 
POW DERED-METAL PROCESS—B5 
% Contain d ription of 


(Continued on page 113) 
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} 
Wherever your hydrauli 


\ 


TIO 


Other Outstanding 
Shell Industrial Lubricants 
Shell Rimula Oils 
engines 


Shell Talona R Oil 40—anti-wear crank- 


case oil for diesel locomotives 


for heavy-duty diesel 


Shell Alvania Grease 
dustrial grease 

Shell Turbo Ojils—for utility, industrial 
and marine turbines 

Shell Dromus Oils — soluble cutting oils for 
high-production metal working 

Shelli Macoma Ojils—for extreme pressure 


industrial gear lubrication 


Shell Voluta Oils —for high-speed quench 
ing with maximum stability 


‘nulti-purpose in 


SHELL TELLUS OIL 


c machinery goes — 


| Tellusiis 


ah 


; 


} 





there too! 
i 


I: 


Its performance and name are 
the same around the world 


Shell Tellus Oil is available to 
your customers abroad. Because of 
this world-wide availability, they 
can enjoy the same performance that 
your domestic customers rely upon. 

Tellus® Oil is top-rated as both 
a lubricant and a control fluid for 
complex hydraulic systems. Its 
ability to combat oxidation, rust, 
sludge formation, wear and foaming 
has earned it world-wide popularity. 


the performance-proven hydraulic oil 
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Wherever your hydraulic machinery 
goes, make Tellus Oil your standard 
recommendation. 

For more complete information, 
write Shell Oil Company, 50 West 
50th Street, New York 20, New 
York, or 100 Bush Street, San Fran 
cisco 6, California. In Canada: Shell 
Oil Company of Canada, Limited, 
505 University Avenue, Toronto 2, 
Ontario. 


A{\]) 
SHELL 
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New 


P OW : R ELECTRO-FLEX 


specialists in 


NAYDSLI AYE HEATING 


ELEMENTS 
for FLIGHT USE 


Is space or cost keeping this powerful sales feature off LESS SPACE—LESS WEIGHT 
your product? They shouldn't. The new, low-cost New lightesight, epece-csving re- 
F-M pin-cage centrifugal clutch fits in a small space sistors permit substantial efficiencies 


" o : nd economies in aircraft and mis- 
\/ liv + 
(max. working dia. 414"), delivers up to 50 lb ft at sile electronic apparatus. Units are 


3600 rpm. Heavy camming action multiplies torque mounted in direct contact with inner 
- . 3 eh é surface of chassis or case so that 
output, gives maximum power transmission at low 25% to 40% of | a ie 
speeds — high efficiency even under a heavy load. emitted to atmosphere. Derating re - 
F-M high-volume production means low cost for large- curves are available. Insulation is silicone rubber— 


or small-volume users. Adapts to standard pulleys, Available in the following ratings and sixes Operable continuously 


sprockets, gears, or couplings. Three sizes: 3, 34, Power Envelope Approx. py — 
d 4, in. diz Rating Dimensions Weight clad aluminum. 
an 4, in. dia. 4 
40 Watts | % x 1% x 4 027 Ibs. ea. | Silver plated brass. 
4 80 Watts | % «x 1% x6 040 Ibs. ec. Special washers permit 
For your copy of four-page technical bulletin, 120 Watts Ya x Ve x 8 053 Ibs. ec. hae ~ hy — 
: 160 Watts | % x 1%x 10 | .067 tb gave eupynee 
write: Fairbanks, Morse & Co., Magneto ‘2 s- oc. provides good thermal! 
Division, Beloit, Wisconsin 200 Wotts | Zax 1% x12 | .080 Ibs. ec. | transfer from resistor to 
iting wal! 
send for free illustrated booklet 


® FarrBANKS-Morse | Electro-Flex Heat, Inc. 


A name worth remembering when you wont the BEST 83 WOODBINE ST., HARTFORD, CONN. (CHapel 6-5413) 





























Magqnetos + Rewind and Electric Starters « Water Systems « Generating Sets « Pumps 
Lem Motors « Scales @ Diesel Locomotives and Engines « Clutches and Transmissions J 
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“Set for greater serviceability 
and Saleabi lity... 


with the lasting color beauty 
and textured finish of 


Masland Duran Clad 


VINYL LAMINATED TO METAL 


Unlimited design opportunities are opened up by 
this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, it 


provides a “built-in” finish that remains unim- 
A 


poanacsaeeoeaseeceseeeeecce paired throughout processing operations. Even 


THE MaSLAND DURALEATHER CO., Dept. PE i i ing hi lrilli on’ 
Amber and Willard Sts., Philadelphia 34, Pa shearing, crimping, punching or drilling won't 


Please send folder and samples of Masland Duran damage texture or color. Many distinctive, easy-to- 


Masland Duron Clad: 7 se 
esuns Curse Ge clean colors. For real competitive advantages put 


re: Cc LA D Masland Duran Clad in your product design plans. 


COMPANY___ . 
tiie RRR: Industrial Products Division 


' : <~ THE MASLAND DURALEATHER CO. 
} city ZONE STATE 
' MN: a ad Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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Catalogs and Bulletins. .......continued 


pacting process, design details that are 


; . 
preferred and those to be avoided. Also ' 
has chart of physical characteristics. Reese ee mM | (TO @ 4 
Metal Products Corp, Lancaster, Penna ; #. ; 
Circle 362, Reader Service Card 7 Cos 


POWER-TRANSMISSION MACHIN- 
ERY—Bulletin A-706, 8 pp. Digest of 
descriptions, specifications and perform- 
ance of power-transmission products 
Dodge Mfg Corp, Mishawaka, Ind 

Circle 363, Reader Service Card 





Letterhead Requests Only 


Manufacturers who publish following 
literature ask that requests for copies 
made on company letterheads. 


TABLES AND FORMULAS—Booklet 
B-3677D, 120 pp. Contains convenient 

tables, formulas, graphical symbols sum 

marizing electrical data, properties of ma 

terials, heat transfer and steam informa 

tion, measurements and similar subjects 
Westinghouse Electric Corp, Box 2099, Q 
Pittburgh 30. 


a ad clit, a @ Large 15 ampere contacts elimi- 
OIL BYPASS RELIEF VALVES—Mée nate additional load relays. 
hanical data book, 16 pp. Contains valve : ‘ : F 
lescription, ordering, installation and @ Stop down time with plug-in com- 


maintenance imformation, plus specifica ponents for fast timer re plac ement. 


tions and ratings. Standard brass, cast 
iron and all-steel valves are covered. Ful 


flo Specialties Co Inc, 440 Fancy St, 


Blanchester, Ohio Easy to —-. whether short or 
—. timing. 


ELECTRICAL SWITCHES AND AC. Choice of 9 actions available for 
TUATORS-—Reference catalog ES-59, 52 each of 3 contacts. 

pp, bound. Volume contains photos, di Select operation required for your 
mensional drawings, specifications and circuit. 

modification information on _ electrical 

switches and actuators. Discusses switch Accu 

terminology, basic design types, operating 

methods and environment application @ Set dial to exact time required. 
data. Electrosnap Corp, Switch Div, 4218 No guessing at numbers. 


W < S , cago 2 “oe . . 
Lake St, Chicago 24 @ Accurate repeatability insures uni- 


form production. 


Reliability 


Proven ee in thousands of 
industrial processes for more than 
25 years. 





Install timer in seconds with op- 
tional plug-in feature, 


eeeeeeee eee eeeeeeeeeeee ee 


EAGLE SIGNAL COMPANY 
Dept. PE-759 
MOLINE, ILLINOIS 


Please send FREE Bulletin 110 containing 
complete data on Microfiex Reset Timers. 





NAME AND TITLE 





COMPANY 





ADORESS 
“Eureka! I've found a way to 
out of nylon!” ZONE STATE 
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the 7 steps in 


PLATE CAM 
DESIGN 


Now available in booklet form, this 
7-part article will guide you all the way 
from deciding cam shape to designing 
cam follower. Contributing to _ its 
speedy helpfulness are charts and 
equations developed with the aid of 
modern computers. 


Here you will find how to: 


Select profile curves 


and blend them 
¢ Analyze pressure angles 
¢ Decide best radius of curvature 


Evaluate dynamic loads in 
the system 


Calculate mass moments 
of inertia 


Design cam followers 


Simplify solution polynominal 
cam curves 


This 48-page booklet is priced at 
$1.00 per copy 


Write: Reader Service Department 


PRODUCT ENGINEERING 


330 West 42nd Street 
New York 36, N. Y. 





























3 fine examples of .. . 


Quality Plastic Moldings by SINKO 


Pictured above are Ice Cube and Egg Storage units we molded 
for Admiral Freezers; and a Jewel Box . . . all of Styrene, hot- 
stamped and beautifully multi-colored and finished. 


We have been producing fine Plastic Moldings such as these 
for many years, and are exceptionally well qualified to serve your 
needs in molded parts. 


And we feel certain we can save you money in the process! 


WE MOLD ALL THERMOPLASTICS. . .from 2 to 175 oz. 


Offices in principal cities throughout the United States 
CIRCLE NO. 211 READER SERVICE CARD 





Compact High Torque Control! 


LOW ORIGINAL COST! 
EASY INSTALLATION! 


Quickly Installed on 
Existing Valves Without 
Disturbing Piping. 


| 
Electric 


Ball or 


Plug Valve 
Actuator 


Provides positive automatic control at any distance, 
yet allows manual over-ride in event of power fail- 
ure. Standard unit 110 volt 60 cycle AC. Stock 
models: 325, 650, 1200, 2400 in. Ibs. Universal 
mounting bracket for various ranges of pipe sizes. 
Explosion-proof models; higher torque models; units 
for other AC and DC voltages and frequencies avail- 
able on request. 


FOR PRICE LIST AND DESCRIPTIVE MATERIAL, WRITE OR CALL 


R& AMACHINE CO., Inc. 


100 GROVE ST WORCESTER 5, MASS 
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Current 
Reprints 





Selected articles in recent issues have 
been reprinted in convenient form for 
filing. As long as the supply lasts, readers 
in US and Canada can secure one copy 
of any of these reprints without charge, 
by using one of the Reader Service Cards 
bound inside the back cover. Note that 
the card must be used within 60 days of 
publication date. If more than one copy 
is needed, see price list at end of this 
listing 

While the supply lasts, 
the following reprints at 
using the Reader Service Card 


single copies of 
hy 


DY 


obtainable 


Friction Drives 
Floating idlers give proper pressure be 
tween steel shafts for vibrationless drive 
ipply them. July 6 
Circle FE. 92 


Equations show how t 


Four Ways to Stop a Motor 

Chey range from mechanical to capaci 
tor braking for an induction motor; tabk 
shows limitations of cach. July 6 


Circle FE. 91 


Experiments, with Statistical Certainty 
What variations in performance to ex 
pect for components that will pass pro 


duction tolerances. July Circle E 90 


Test Rates Solid Lubricants 
How press-fit method works; with list 
indidate June 22 
Circle FE. 89 


of high-pressure 


Gearing for Higher Speed Ratios 

Novel planetary system does it by pait 
ing helical with spur gears; with design 
data. June 22 Circle FE 88 
Rating Fluid-control Valves 

Author charts directions in which rat 
ings can be simplified and standardized 
June 22 Circle E. 87 
Nylon’s Tough, New Rival 

Design data on a new plastic-tubber 
hamical pre pert 


Circle E 86 


blend with similar m 


and lower cost. June § 


Dwell Position of Three-gear Drives 

New equations aid in design of this 
intermittent drive with shockless accelera 
tion. June § Circle E. 85 
Roundup of Assembly Methods 

16 pages of illustrated how-t m all 
distilled 
from previous articles in Product Engi 
Circle E 84 


the ways to put part togcther 


neering. June § 


For a Tight-gasketed Joint 
Gasket behavior with different flang: 
metals and fluctuating temperatures; de 
ommendations. May 2 
Circle E 83 


tailed design re 


g 
(Continued on page 116) 
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CFM (Ar Inlet Cond 


SMALLEST CuUSBE 
DIMENSIONS 








LIGHTEST 
WEIGHT 








o 
S 


© 1000 2000 3000 4000 5000 6000 arm 
CAPACITY CURVES FOR 12 PSIG DELIVERY PRESSURE 


wiDEsT 
PRESSURE RANGE 


If space and weight of the blower is a concern 
in your design problem, consider this fact. M-D 
rotary positive blowers because of their unique 
3-lobe design require smaller cubic space than 
any other blowers. A survey shows that a 14 PS! 
M-D takes 3/4 to less than 1/10 the space of 
competitive models - and in some cases are 
only 1/10 the weight 

M-D Blowers operate at wider pressure and 
speed ranges than any other rotary positive 
blower. Capacities of 11 production models 
range from 50 to 4000 CFM, pressures to 14 
PSIG single, 70 PSIG multi-stage. 


For full information write 
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WITH M-D 3-LOBE BLOWERS 


M-D BLOWERS, INC.., racine, wisconsin 


A Subsidiary of Miehie-Goss-Dexter, inc. 


15 














- 2s 





WHY ALUMINUM DIE CASTINGS? 


Highly developed die casting techniques combined with water 
hydraulic impact injection produces castings for exterior trim 
parts. Commercial finishes used on other die cast materials 
can be used here. 


Ld. 
wanton 

DIE CASTING COMPANY “6G. 
2228 NO.ELSTON AVE, CHICAGO I4,1LL MPOBW 
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to your 
specifications 
in stock 


* industrial Felt — in Wool Felts or new 
Synthetic Fiber Felts — all weights, 
widths, colors, etc. — and made to S.A.E. 
and Federal Gov't. Specifications .. . 
available die-cut to your requirements. 
Large diversified inventory 

insures prompt delivery! a SENT 


UPON REQuest& 
face q Formulas ; 
ay qi Applications 


See how FELT fits in with ; ngi i 
your products. write p57 } . ay “Ned Sate 


for Booklet £-2 WV Screw Torque Data 
which contains 


samples and Adapter Problems 
Saren I General Principles 


pa | Sturtevant co 
ADD/SON [QUAL ‘Ty/ 4LLINOIS 
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Current Reprints continued 


Batteries for Higher Energy 
Can power packs become ys as heavy 
as the best now available; where to look 
for improvements. May 25 
Circle E 82 


Gear Tolerances 

A gear-maker’s suggestion for a workable 
approach to new precision standards meet 
ing users’ needs. May 25 Circle E 81 


Shock Tests for Rough Handling 
How they work and how to apply data 
in design. May 11 Circle E 80 


Buckling in Hydraulic Tubing 

How to design against the chance that 
a straight run will buckle under fluid pres 
sure. May 11 Circle E 79 


Edge of the Unknown 
Forecast of what tomorrow’s producers, 
power sources and thinking machines will 


look like. May 4 Circle E 78 


Nonmetal Conveyor Belts 
Constructions, types, uses, and the ad 

vantages they offer, plus material selec 

tion guide. April 27 Circle E 77 


Numerical Integration 

Followup article shows how tabular 
methods for evaluating integrals work with 
dynamic systems. April 27 Circle E 76 


Stronger, Narrower V-Belts 
New type with new section and stronger 
cords can triple hp capacity in same space. 


April 13 Circle E 75 


QUANTITY PRICES 


For single shipments of any one title to 
one address on order accompanied by re 
mittance, quantity orders will be supplied 
it the following prices as long as the 

ipply lasts 

Quantity Price per Copy 


SU 


50 0.15 

100 Write for quotation 
Make checks payable to PRODUCI 
ENGINEERING, 330 West 42nd St., 
New York 36, N. Y 


25 0.20 








"What's two times two?” 
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DESIGN 
ABSTRACTS 


Ac Motors for 
Adjustable-speed Systems 


Describes operating characteristics 
and control requirements of major 
methods of obtaining speed control of 
ac equipment. Included are pole 
changing techniques, armature resist- 
ance control of wound-rotor motors, 
frequency changing,  slip-frequency 
injection, use of eddy current cou 
plings. 

“Take a New Look at Ac Motors for Adjustable- 
speed Systems,” C S$ Siskind, Purdue University, 


Control Engineering, 330 W 42nd St, New 
York 36. 


Finishes for Springs 

Factors to be considered in evaluat 
ing finishes for springs are discussed 
and testing procedures are described. 
Properties and characteristics of metal 
lic, organic and other types of coatings 
are included in a two-page table. 
“Evaluation of Finishes for Springs,” The Main- 


spring, April-May 1959, Associated Spring 
Corp, Bristol, Conn. 


Five on Engine Governors 
Five of the papers discussing theory, 
design and application of systems and 
devices for governing internal com 
bustion engines presented at the SAE 
(485 Lexington Ave, New York 17 
are numbered 8OT through 8OZ. 
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OTR eT hock and vibration 


are reduced 





_y AFTER 


With the same switch on Barry 
mount isolators, noise is unob 
jectionable at only 35 feet. 


BEFORE 


Operating noise from a solidly 
mounted magnetic switch could 
be heard 250 feet away 


Whatever your shock or vibration problem may be, 


Barry’s skilled specialists will give it individual attention. 


And you can demonstrate results in 
an improved competitive position 
for your products. 
Barry’s experience covers all kinds of equipment 
and machinery — from tiny instrument motors to giant 
punch presses. 


“How to Select and Apply Mountings for Vibration, Noise, 
Shock” by Charles E. Crede. Free on request. 


BARRY ‘B) MOUNT 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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If you want horsepower, 
you can't ‘‘miss’’ with 
this rugged, 56 hp., 
4-cyl. V-type VR4D 
**Wisconsin’’. Other 
sizes: 4-cycle single 
cylinder, 2-cylinder and 
V-type 4-cy!., 3 to 37 hp 


While Top Management policy must necessarily 
dictate the final decision with respect to the 
original equipment your company manufactures, 
design responsibility and recommendations should 
be Engineering prerogatives and functions. And 
it is on this basis that Wisconsin Heavy-Duty 
Air-Cooled Engines merit more than ordinary 
consideration. 

Yes... which engine shall you specify? Shall 
it be an engine that will live up to the most rigid 
operational service demands of your equipment? 

. Shall it have behind it engineering experi- 
ence and talent devoted exclusively to the pro- 
duction of heavy-duty engines? 

. Shall it be backed by a service organization 
which includes more than 2,000 authorized service 
stations, ready to service all Wisconsin Engine 
models? 

. Shall it represent the sum total of more 
than 50 years of continuous engine progress and 
development? 

. Shall it have universal recognition and 
acceptance by distributors and users of power 
equipment in the markets of the world? 

You can supply the correct answers by specify- 
ing “WISCONSIN” . . . dependable engine power 
to fit the job and the machine. For a briefing on 
the complete line of Wisconsin Engines, write for 
Bulletins S-237, S-225, and S-245, 


>(D) WISCONSIN MOTOR 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
A9-6326 
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So /a\ CG) *You receive 
] Personalized Packing 
Ao 0) Service at Searle. 


AQ, ° on We are specialists 
‘4 in solving problems. 
—. 
jem ‘. 


™ 
at. Leather & 
Paching Co. 


Let us help you 
solve yours? 


Write for our complete 
illustrated catalog: 








2105 NO. MARIANNA AVE., LOS ANGELES 32, CALIF. 





les Representatives: W. £ sew. Minneapo siico 
sauipment co Kansas Ci ~, suckeve, ss a * PACKING co 
Cleveland 
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USE 
THE 
READERS 
SERVICE 
CARD 


for: 
additional product 


information 


copies of catalogs 
& bulletins 
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Union-type end connectors, full-flow, quick 
opening, non-porous, never stick or gall, 
lightweight. 1” to 4” I.P.S. 


------5 
| 

CHECK Fs 
VALVE | 
“Chem-Check"® |} 


Full-flow, designed for minimum of head 
loss. New principle of seat seal for high 
and low pressure. 2” to 2” |.P.S. 


ind er 
COCK 
VALVE 

<cmiuare 


Teflon sealed, non-sticking full-flow cock 
for corrosion-service applications, 4%” and 
14,” \.P.S. and hose connectors. 


aa 
NEEDLE fam 
NTN A, Ee “Micro 14 


Meter” 

comm cn quae Game cnun en aaa 
Precise metering control and recording of 
settings, non-scaling, gall-proof needle. Re- 
sists internal, external corrosion. 14”N.P.T. 





“Micro- 
Flow’’® 


Fast opening and closing Teflon seats as- 
sure positive, ‘non-stick’ seating in corro- 
sive and scaling conditions, 14” N.P.T. 


Chemtrol valves, manufactured from a va- 
riety of plastic materials, are engineered 
for a wide range of corrosive environments, 
temperatures and pressures. Write for our 
handbook on plastic piping systems. 
Distributor stocks nationally. 


7S i cHEMTROL 


110872 Stanford Ave. 
® 4 Lynwood, California 
Il 
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NEW 
BOOKS 


NANA 


Physical Anthropology in 


Human Engineering 


PB 151447. HANSEN AND CORNOG. Office of 
Technical Services , Dept of Commerce, Wash- 
ington 25, DC. 8/2 x 11, 64 pp, $2. 


This 


densations of 121 reports in the field 


bibliography contains con 
of applied physical anthropology. A 
the 


threc 


majority of annotations are 


grouped under headings, an 
thropometry, biomechanics, and com 
fort; a few are included in a general 
group. Working data and important 
illustrations are quoted directly from 
the original papers in most cases. A 
complete index is arranged by author 
subject. An 


not 





as well as by additional 


list of reports annotated) is in 
| cluded as background material. ‘Tw 
appendices containing relevant 
comfort 


mentary on seating 


thropometric dummies, ar 


cluded 


Man’‘s Senses as 


Information Channels 


PB 151160. MOWBRAY AND GEBHARD. Office 
of Technical Services, Dept of Commerce, Wash 
ington 25, DC. 82 x 11, 64 pp, $2 


his review attempts to survey in a 
gencral fashion what is known about 
ability to 


sensory Capac ities 


man’s make use of his 


for the gathering of 
W he rT 


between different 


information possible, com 


parisons scrise mo 





dalities are made and the problem of 


| sensory interactions is discussed. Fi 


nally, 
] 
itive to the p ssible 


some suggestions are offered rela 
unburdening of 
men in complex environments by the 


judicious use of some of the subordi 


| nate sensory channels 


Dynamic Response of 


‘Human Operators 
| PB 131823. McRUER AND KRENDEL 


| Technical Services, Dept of Commerce 


ington 25, DC. 8/2 x 11, 248 pp, $4 
This report presents the results of 


Office of 
Wash 


concerted efforts to arrive at a suit 
able mathematical description of hu 
man operator dynamic response. ‘The 
| investigation has been primarily con 
| cerned with operations in which con 
tinuous closed-loop control is exerted 
in a visual input, manual output track 


121) 


(Continued on page 
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YOU GET Lower 
VACUUM PUMP 
MAINTENANCE (200¢¢ 


relate! 


Increased Vacuum 


with the 


HILCO 


OIL RECLAIMER 


HILCO 

OIL RECLAIMER 
For complete oil re- 
claiming. Removes sol 
ids, acids and volatile 
impurities; moisture, sol- 
vents, gases, etc. by 
heat-vacuum process 


~ 


A simple, economical and efficient 
method of restoring contaminated 
lubricating and sealing oil to the 
full value of NEW OIL. The 
HILCO will produce and maintain 
oil free of solids, water, gums and 
acids in a continuous, all-electric, 
automatic operation. 
Be Sure of CLEAN OIL in your 
HIGH VACUUM PUMPS 








KEEP YOUR HYDRAULIC 


systEM (Heau 


with 


HILCO 


HYDRAULIC 


OIL FILTER 


No More Varnish and 
Sludge Deposits 
No More Flushing and 
Manual Cleaning 
No More Frequent 

Oil Changes 
No More Accumul 
ation of Dirt 
filter life up to a ye 
f lim nate > usu | Fre 


ar 


quent draining 
Tate of systems 


THE 
HILLIARD Corporation 


198 West Fourth St. Elmira, N. Y. 


In Canede 
UPTON-BRADEN-JAMES LTD. 
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Let Low Cost Hartford 


BALL RETAINERS 


carry the THRUST load 


Design engineers in many fields depend on Hartford Ball 
Retainers to carry thrust loads with precision, and de- 
pendability at low cost. Hartford Thrust Retainers are 
preferred for their superior channel design that provides 
lightweight, positive ball retention and ball envelopment. 
They possess exceptional strength. Low contact friction 
between balls and retainer assures extremely long trouble- 
free service. Supplied with Hartford precision quality balls 
of materials to your product requirements, they offer many 
advantages over shouldered bushings 
—notably—extremely low starting and 

operating friction, ease of lubrication, 

and increased thrust capacity. 


Every design engipeer should have 
this handy guide to thrust retainer 
applications, sizes and capacities. 
Your copy will be mailed promptly 


on request. 


= _—< 


=a 


tford 


PRECISION THRUST RETAINERS 





HARTFORD STEEL BALL CO., INC. 
46 Jefferson Avenue, West Hartford 6, Conn. 
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New...electric 
clutch-pulley 


package 


Armature 


: . net 
drive pin Meg 


mounting hub 


Shaft extension 


Bearing-mounted “~ 
drive sheave Clutch 
magnet 


Clutch 
armature 


Warner Electro-Sheave 


Modernizes machine drives and controls—fits all standard NEMA 
motors. Direct, low-cost method of converting to fully automatic 
or remote control. Fastest way to cycle a machine drive, with 
motor running continuously. Operates at any speed. Reduces 
motor wear and power consumption. Smooth, adjustable accelera- 
tion. Simple to install. Five sizes, from 1 to 25 hp, available off- 
the-shelf from all Warner distributors. Write for Bulletin P-52 


ell 


WARNER 
~~” 


Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 
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Get the greatest benefit 


from Product Engineering 


by having your own sub- 
scription. 


Each week you can then read the 
articles and advertisements at your 
convenience—and set up your own 
information file. Use subscription 
card in back of this issue or write 
direct to: 


Circulation Manager 


Product Engineering 


23rd Floor 
330 W. 42nd St. 
New York 36, N_Y. 
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New Books continued 
ing situation subjected to excitation by 
random appearing forcing functions. 

The material on which the study 


was based was a relatively large body 


of data on human response character- ° 

istics, some available from earlier in with GRC 
vestigators and some from concurrent - “ 
experiments. All of the data available, 

published or unpublished, were con- tl ny mating 
sidered in arriving at the various de- 
scriptions of interest. A portion of the 
report is devoted to an exposition of 


the mathematical basis for the models 
derived and measurements taken. 


Applied Mathematics for 


Engineers and Scientists wing — ~~ 
C G LAMBE. The Macmillan Co, 60 Fifth Ave, ; 
New York 11. 6 x 9, 518 pp. $8.50. 

rhis book, written by a professor Exclusive Gries techniques actually improved 
of mathematics at the Royal Military design and performance by die casting this zinc 
College of Science in England, gives alloy threaded shaft and injection molding the 


mating Nylon nut. Both units formerly were pro 
a thorough account of those parts of Auad @> Geun enblie Gut, @ 0 Gam Ge 


dynamics, statics, hydromechanics and present cost. A typical demonstration of GRC's 


j i ing* big thi th ul 
wave motion that are of fundamental unique talent for doing’ big Gungs with ome 
parts . . . economically! 


produc f ; 
importance to engineers and scien- Send today for bulletin ea. costings 
tists. A practical approach is main- 
tained and there are more than 1000 GRIES REPRODUCER CORP. 


worked examples and exercises. Chap- 159 Beechwood Ave., New Rochelle, N.Y. * NEw Rochelle 3-8600 


ters on dynamics deal with the motion CIRCLE NO. 218 READER SERVICE CARD 
of a particle, the plane motion of a 





NO MINIMUM SIZE! 

MAXIMUM SIZES: 

Nylon 1%” long .03 oz 

Zinc Alloy 134" long V2 oz 
Quick deliveries on quantities 
of 100,000 to many millions 


World's foremost 








r 
rigid body, oe —, = La- Hyman Freedman 
grange’s equations. 1ere is also an 

account of Fourier series, harmonic er elias ; SHOCKFREE SEAT 
analysis and small oscillations, includ- m 

ing the vibrations of beams. There are CHECK VALVE SUSPENSION 
three chapters on statics, namely, . 


statics of a rigid body, statics of strings : For the men 


and chains and _ structural statics, 


which includes the theory of bending who MUST 





moments, deflexions and struts 


sit down on 


The Job 


Incorporates a unique 
rubber suspension. 


ATOMIC. For steam, hot Developed in a co- 
Come or cold water, operative effort with 


oil, gas and ~ General Tire and —~ Co. = has - 
compounds. t e rigorous requirements of manufacturers an 
drivers. 
NO backslap, NO adjustments, 
Designed for rugged service. Also} NO lubrication, NO wearing metal parts 
available with Buna rubber poppet for | Simplicity of design and construction allows Its 
use with air or cold water. Sensitive in | application to any seating problem. 
operation. Work in any position. Made | send for catalog and detailed specs. 
in seven sizes, 200 Ibs. pressure. We] west Coost Office 1355 Westwood Bivd., 
will design special Check Angeles 24, Calif. 
\ Valves; tell us your 


\ needs. Write for Bulle- os 
tin 201 and prices Hyman udman (, 
4401 N. PULASKI RD 
CHICAGO 30, titi 
- jets STRATAFLO PRODUCTS, INC. Phone IRving 8-772) 
FORT WAYNE INDIANA 
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"Trying to win the Nobel Peace Prize 





(Advertisement) 
No. 3 of a series 


Eastman 910 Adhesive 
solves another 
production bottleneck 


Recordak Corporation, New York City, 
offers microfilming equipment that 
photographs and endorses bank checks 
in one operation. 

Rubber endorsing plates, rather than 
steel, were preferred yet could not be 
used because of the difficulty of secur- 
ing the flexible rubber plate to the steel 
back, permanently and quickly. 

The problem was solved with East- 
man 910 Adhesive. 

Coated lightly with adhesive, the 
plates are held in alignment in a simple 
jig. In a matter of minutes, the bond is 
formed...and the unit is ready for de- 
livery and installation. Field tests show 
the bond lasts for the life of the rubber 
printing plate. 

Eastman 910 Adhesive is making 
possible faster, more economical as- 
sembly-line operations and new design 
approaches for many products. It is 
ideal where extreme speed of setting is 
important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements. 

Eastman 910 Adhesive is simple to 
use. No mixing, heat or pressure is re- 
quired. Upon spreading into a thin film 
between two surfaces, setting begins 
immediately. With most materials, 
strong bonds are made in minutes. 

What production or design problem 
can this unique adhesive solve for you?, 


For a trial quantity (Ys-ounce) send five 
dollars to Armstrong Cork Company, In- 
dustrial Adhesives Division, 9107 Irvin 
Street, Lancaster, Pa., or to Eastman 
Chemical Products, Inc., Chemicals Divi- 
sion, Dept. P-7, Kingsport, Tenn. 





New Books 


continued 


In hydromechanics, the discussion 
of the stability of floating bodies is 
followed by Bernoulli's equations for 
liquids and gases, stream functions 
and the standard atmosphere. A final 
chapter, on Legendre and Bessel func 
tions, the wave equation and the heat 
flow equation, gives a concise account 
of this important subject which will 
be found most vaiuabk 


Handbook of 


Practical Electroplating 


THOMAS M RODGERS. Macmillan Co, 60 Fifth 
Ave, New York 11. 5 x 7%, 333 pp, $8.50. 


This book covers, in encyclopedic 
form, the actual practices of plating 
shops as well as background on the 
theory of plating. It has been written 
for the man on the job, for the super 
visor responsible for managing an 
electroplating process, and for the en 
gineer whose training has been in an 
other field 

Included are the formulas for all 
the basic plating baths, sections on the 
installation and maintenance of equip 
ment, on salt-water gilding and on im 
mersion plating. Special emphasis is 
given to the problems of achieving 
various decorative colors by electro 
plating processes. 

Each type of plating is described in 
terms of its industrial uses, equipment, 
solution composition, operation, main 
control of 


tenance and _ analytical 


solution. 


Legibility of 
Reflex-reflective Numerals 


PB 151480. CRANNELL AND DEBONS. Office of 
Technical Services, Dept of Commerce, Wash 
ington 25, DC. 82 x 11, 21 pp, 75¢. 


he legibility of AND 10400 digits 
under nighttime conditions was in 
vestigated, using four different sets of 
all ten digits: black digits on aluminum 
background, black 
painted background, black digits on 


digits on white 
reflex-reflective background, and re 
flex-reflective digits on black back 
ground. 

hree experiments were conducted 
(1) with digits at four different dis 
tances from the observers and at 90 
to the line of sight, and also tilted at 
angles of 60°, 40 
of sight: (2) at three different dis 
tances and with digits simultaneously 
turned and tilted from the line of 


and 27° to the ling 


(Continued on page 123) 
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For reduction in noise and 
play in ball bearings, con 
sider SCHNORR Disc 
Springs “K" (not shown 


SCHNORR 
Disc Springs 
Outlast 
Others... 


Cree tial ettling and gradual 
fatigue are t inated when you use 
SCHNORR Dise Springs Under normal 
loads, they provide unlimited life. 


SCHNORR Dise Springs offer other ad 


iges 


Exact adjustment. 
d 
r 


fferent 


! 
insures exac 


n are ei altered for the sa 
spring size by lengthening, shorten 
ng or multiple stacking the sprir 

imns 

@ Space-saving. Power yncentration 
n small space 

@ Great shock absorption, minimal af 
t oscillation A large degree of 


herent and impact damping assured 
Most sizes av l e from stock 
FREE or 


LE! Get data 
SCHNORR Disc Springs 
Write today 


KARL A. NEISE 
Dept. PE-79, 404 4th Ave 
New York 16, N. Y 
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EMPLOYMENT OPPORTUNITY 











CHIEF 
PRODUCT 
ENGINEER 


This top position will be avail- 
able in the very near future 
for an experienced adminis- 
trator, qualified by profes- 
sional education and experi- 
ence to assume responsibility 
for an entire engineering pro- 
gram. Products are in the field 
of A/C sub-contracting; en- 
trance salary and _ benefits 
commensurate with responsi- 


bilities of position. 


P-1876, Product Engineering 
1125 W.6 St., Los Angeles 17, Calif. 
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New books continued 


sight; and (3) at a distance of 500 ft 
when the level of illumination was in 
creased by moving the spotter lamp 
closer to the display. Under nighttime 
conditions reflex-reflective digits are 
more legible than the other display 
conditions at the greater distances, and 
at the closer distances when the digits 
are tilted or turned from the perpen 
dicular to the line of sight 


Other Books of Interest 


Human Engineering—Catalog of 
Technical Reports. 

Office of Technical Services, Dept of Commerce, 
Washington 25, DC. 7% x 10%. 7 parts, 10¢ 
each. 


Human Tolerance to Some Acceler- 
ations Anticipated in Space Flight. 
PB 131821. Bondurant, Clarke, Blanchard, 
Miller, Hessberg and Hiatt. Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 82 x 11, 17 pp. 50¢ 


Effect of Water Immersion on Hu- 
man Tolerance to Forward and 
Backward Acceleration. 

PB 151315. Bondurant, Blanchard, Clarke and 
Moore. Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 82 x II, 
12 pp. 50¢ 


Research on Ferrous Materials 
Fatigue. 

PB 151243. Cummings, Stulen and Schulte 
Office of Technical Services, Dept of Commerce, 
Washington 25, DC. 8/2 x 11, 104 pp. $2.50 


Effect of Static Prestrain on Fatigue 
Properties of Unnotched § and 
Notched Materials at Room and 
Elevated Temperatures. 

PB 151280. F H Vitovec. Office of Technical 
Services, Dept of Commerce, Washington 25, 
DC. 82 x 11, 60 pp. $1.75 


Proposed Mechanism for the 
Strengthening of Sintered Alumi- 
num Powder-type Alloys. 

PB 151047. G S$ Ansell. Office of Technical 
Services, Dept of Commerce, Washington 25 


DC. 82 x 11, 5 pp. 50¢ 


Selection and Evaluation of Rare 
or Unusual Metals for Application 
to Advanced Weapons Systems, 
Part |: A Literature Survey. 

PB 151311. B Love. Office of Technical Serv 
ices, Dept of Commerce, Washington 25, DC 
8’ x 11, 174 pp. $3 


Study of Ultrahigh Temperatures. 
PB 131732. A V Grosse, A G Streng. Office 
of Technical Services, Dept of Commerce 


Washington 25, DC. 8 x 102, 98 pp. $2.50 


Scientific Management of Market- 
ing Operations. 

A N Seares. Society of Advancement of Man 
agement, 74 Fifth Ave, New York II. 52 x 
812, 35 pp. $1.50 
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CEARS ears 


iii AIRFIELD 
o7 


a 


Y 


a Plus Value 
IN ANY PRODUCT! 





Simple arithmetic explains why, TODAY, 
many of America’s leading machine makers 
no longer undertake to solve the problems 
involved in production of gears, differentials, 
and specially designed gear parts. For them, 
FAIRFIELD IS THE ANSWER! 

Every facility is available at Fairfield — 
latest, cost-cutting, ultra-modern metal- 
working and heat treating equipment, kept 
busy by volume production, plus expert 
engineering counsel. This makes for econ- 
omy and efficiency that can benefit YOU. 

Check with Fairfield NOW on your gear 
production schedules. As one of the 
nation’s largest independent producers, 
Fairfield can usually give you quickest 
service available and handle any produc- 
tion requirement. Become a Fairfield cus- 


tomer; it pays! CALL OR WRITE. 


FAIRFIELD 


MANUFACTURING CO. 
2305 South Concord Rd. Lafayette, Indiana 
TELEPHONE: SHerwood 2-7353 


Gears and Differentials Made to Order for: 


TRACTORS + HEAVY DUTY TRUCKS + AGRICULTURAL MACHINERY + POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS * BUSES + STREET SWEEPERS + INDUSTRIAL LIFT TRUCKS 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











Actuators 
Electrical 
Adhesives . 
Aluminum Alloys Be ewe 
Aluminum Coated Sheet a Strip 
(see Steel, Coated) 


Balls 
Bars 
Metal 
Bearings 
Ball 
Miniature 
Needle 
Roller 
Self- ~pateeepinie 
Sleeve : "24, 
Bellows “ 
Belts, V 
Blowers 
Bolts 
Books 
Boxes 
Brass 
Brazing 
Alloys . 
Bushings 


‘11, 20, 46, 


Cams ion wae 
Carbon 4th Cover 
Castings ‘ 10, 42-43 
Chemical Treatments : saan 
Clutches 

Electrical c+ ae 

Mechanical , 112 
Coatings .......... .. 88 
Control Motors ....... 21 
Controls 

Electrical ee ; 75 

ee ieee, ae 

Hydraulic ......... scocen WOO 

Mechanical ‘ 5 ade 

Pneumatic .. ie 048650 
Cylinders 

Hydraulic .. ‘ ..101, 105, 106 

Pneumatic 101, 105, 106 


Die Castings 92, 116, 121 
Differentials , . 123 
Drives 

Variable Speed 


2nd Cover, 18-19 


Engines 
Extrusions 
Metallic 
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After reading the advertisements classified below . . . 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








Fabricated Plastics (see Plastics, 
Fabricated) 

Fastening Methods . 

Feit 

Filters 
Hydraulic .... 

Fittings, Hose, Pipe & Tube...... 

Fiexible Couplings ... 

Flexible Shafts .. 

Foil 

Forgings 


Gears 
Graphite 


..2nd Cover, 91, 123 
4th Cover 


Heating Units 
Hydraulic Fluids . 


Lamps, Indicator 

Laminated Plastics (see Plastics, 
Laminated) 

Lubricants 


‘ . 88, 111 
Lubricating Equipment ‘ 


6, 88, 119 


M 


Magnesium Alloys . ‘ 
Metal Bonded to Plastic.... 
Moldings 
| Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Starters 
Motors, A-C 
Fractional 
Sub-Fractional 
Motors, D-C 
Fractional 


Packings . ad 

Pillow Blocks ve re, 

Plastic Parts .107, 114 

, == 

Plastics Fabricated 

Plastics Laminated : 

Plastics Laminated to Metal 

Powdered Metal Parts ..4th Cover 
98, 126 

Power Take-Offs ; 110 

Pulleys pe -19, 120 

Pumps 


Relays 

Retaining Rings 

Rings 
Rubber-Bonded-to-Metal 
Rubber Parts 

Be PEE ho cscucseass 


Screws ... 
Sealants "e 
3rd Cover, 6, 26, 

Seating Work Equipment 
Sheaves 
Sheets 

Metal 
Silver Alloys 
Spacers 
Special Shapes & Sections 
Speed Increasers & Reducers. 102, 
Springs 
Steel 

Coated 

Carbon 

Spring 

Stainless . 

Textured . 
Strip, Metallic 
Switches . 


Terminals & Terminal Boards.... 90 
Testing Machines & Equipment... 117 
Thermostats ‘ a 
Timers 113 
Tools 116 
Tubing 

Seamless 32 


Valves 
Air 
Control 
Hydraulic .... 
Solenoid 
Vibration Dampers 
Mechanical 
Vibration Mountings . 


Washers 
Wire . 


Zz 
Zinc Coated Skeets 
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INDEX TO ADVERTISERS 


This indez ts published as a convenience to the readers. 


Buery care 4s taken te make & Goouratc bu! 


PRODUCT ENGINEERING aseumes no responsibilities for errors or omiasions 


AMP, Inc. 

Aeroquip Corp. . 
Alleghany Ludium Steel Corp 
Allen-Bradley Co. 

Allen Mfg. Co . 
American Brass Co. ..... 
American Sealants Co. 
Armco Steel Corp. 


American Chain & Cable Co. 
Automotive & Aircraft Div. 


Baldwin-Lima-Hamiliton Corp., 
Standard Steel Works Div 


Barry Controls, Inc 


Bower Roller Bearing Div., Federal- 
Mogul-Bower Bearings, Inc 


Brown, Inc., David 
Browning Mfg. Co 96% 
Bunting Brass & Bronze Co. 


c 


Chemtrol Corp. — 
Chrysler Corp., Amplex ‘Div. 


Cleveland Worm & Gear Co., Subs. of 
Eaton Mfg. Co. 2nd Cover 


Consolidated Moided Products Corp.. 107 
Continental Feit Co., Inc 116 
Cutler-Hammer, Inc. 


D 
Dayton Industrial Products Co., Div., 


Dayton Rubber Co 18-19 
Dow Chemical Co 48.49 


industrial Div 
wveceam, ete 


Eagle Signal Corp., 


Eastman Chemical 
Chemicals Div. 


Electro-Flex Heat, 
Eonic, Inc. 


6 


Fairbanks, Morse & Co., 
Fairfield Mfg. Co ; 
Federal Die Casting Co 


Federal-Mogu!l Div., Federal-Mogul- 
Bower Bearings, inc. ; . - 


Fiexonics Corp. 
Freedman Co., hymen. 


Magneto Div. 


G 


General Electric Co., 
Dept. 

General Industries Co. 

Gits Bros. Mfg. Co 

Gleason Works 

Gries Reproducer Core. 


Miniature Lamp 


Handy & Harman , 
Hartford Steel Ball Co 
Helm Co. 

Hilliard Corp. ‘ 
Hoover Ball & "Bearing Co. 
Hydromatics, inc. . 
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industrial Timer Corp 


Jarvis & Jarvis, inc 


Jones & renga Stee! Corp., Stain- 
less & Strip D 


Kalser Aluminum & Chemical Gates, 
Inc. 


Kaydon Engineering Corp. 


L 


Linear, Inc. 

Link-Belt Co. 
Logansport Machine Co., 
Lord Mfg. Co 

Lynair, Inc. 


McGraw-Hill Book Co., Inc 


M-D Blowers, Inc., Subs 
Goss-Dexter, Inc. . 


Malieable Castings Council 
Marsh Instrument Co 
Masiand Duraleather Co., The 


Micro Switch Div., Minneapolis- 
Honeywell Regulator Co , 


Milsco Mfg. Co.. 

Miniature Precision Bearings, Inc 
Minneapolis-Honeywell Regulator Co 
Minneapolis Rubber Co 

Mt. Vernon Die Casting Corp 


of Miehle- 


National Seal Div., 
Bower Bearings, Inc 

National Tube Div., U. S. Steel Corp 

Neise, Kari A. 

New Departure Div., 
Corp. . 


Federal-Mogu! 


General Motors 


Parker Rust Proof Co 
Pittsburgh Screw & Bolt Corp. 


Potter & Brumfield, Inc., Div., Ameri- 
can Machine & Foundry Co 


R & A Machine Co., Inc 


Rockford Clutch Div., 
Corp. . 


Borg-Warner 


SKF Industries, Inc 


Schrader’s Son, A., Div., 
Co., Inc. .. ‘ 


Screw & Bolt Corp. of America 
Searle Leather & Packing Co. 
Sharon Steel Corp 

Shell Oil Co. : 

Sinko Mfg. & Tool Co. 

Square D Co 


Standard Stee! Works Div., 
Lima-Hamiliton Corp. .. 


Stevens Mfg. Co., Inc 
Stratafio Products, Inc 
Sturtevant Co., P. A 


Scov i fo. 


Baidwin- 


31 
30 


3rd Cover 


92 


32 
122 


88 
104 


15 


114 


110 


20 
93 
118 
lll 


114 
87 


Taylor Fibre Co.... ccccce & 
Timken Roller Bearing Coy ‘Stee! & 
Tubes Div. ; oes 
Tomkins- Johneon Co. ee 
Torrington Mfg. Co., Air impeller Div. 25 


U 


U. S. Gragnite Co., Div. of the Wickes 
Corp. .. .. 4th Cover 


U. S&S. Rubber Co., Mechanical Goods 
Div 


44 45 
103 


United States Stee! Corp 
Universal Electric Co 


Ww 


Waldes Kohinoor, Inc., 

Warner Electric Brake & Clutch Co 

Weirton Steel Co., Div., National 
Stee! Corp. 

White Industrial Div., 

Wisconsin Motor Corp 


Truare Div... 23 
120 


s. S$ . 99 
118 





PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 
Atlenta 3. . . W. ©. Crank, 1501 Rhodes- 
Haverty Bldg., Jackson 3-695! 
Boston 16 M. A. Williamson, 
Park Square Bidg., Hubbard 2-7160 


Mid-Western Adv. Sales 
. Meanor; R. W. Bruley, 
520 N. Michigan Ave., Mo 


Jr., 350 


Chicage 11 
Manager, A 
L. Anderson, 
hawk 4-5800 


13 ~« & F 
Bidg., 55 Public 


Tivcher, 1164 
Square, Se 


Cleveland 
Illuminating 
perior 1.7000 

Dalles | . R. T. Weed, 901 Vaughn Bidg., 
1712 Commerce St., Riverside 7-5117 

Denver 2 John W. Patten, 1740 Broad 
way, Mile High Center, Alpine 5-2961 


Detroit 26 P. B. Robinson, 
scot Bidg., Woodward 2.1795 


85% Peneb 


Rebert Obenour, 1125 
Madison 6-9351 


K. Adams, KR. CG 
Oxford 54-5959 


Jones, K. 5. Wil 
Lecust 86-4530 


les Angeles 17 
West 6th St., 


New York 36 . B. 
Wallace, 500 Fifth Ave., 
Philadelphic 3. . . D. G 
ladson, 6 Penn Center Plaza, 
Pittsburgh 22... C. F 
Bidg., Express 1-1314 
St. lLowis 8 . . . R. W. Bruley, 3615 
St., Continental Bidg., Jefferson 5-4867 


W. C. Weolsten, 68 Post 


Levereni, 1111 Oliver 


Olive 


San Francisco 4 
St., Douglas 2-4600 











CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr 
EMPLOYMENT OPPORTUNITIES 

Index to Advertisers appears on P. 125 


Products Index appears on P. 124 





What’s more important to you 


(DP or PDQ? 


Whirlpool Corporation reports: 
among 598, 265 components supplied 


by Amplex the first 4 months of 1959, 
there were only 5 rejects! 


the reason why Whirlpool Corpora- 


Quality, Delivery, Price... 


this Amplex philosophy enables 
our customers to cut their produc- 
tion and warranty costs. 


The ‘‘Price’’ vendor with poor 
quality will increase your costs. 


Amplex prices are low but cost- 
saving quality always comes first. 


A quality record of 99.999992% is 


tion says, “Quality is our business, 
too. That’s why we purchase com- 
ponents from Amplex.” 


Contact your local Oilite representa- 
tive today. Reduce your costs with 
quality-controlled QOilite Precision 
Parts and Bearings. See “Bearings” 
in the Yellow Pages or write to 


Dept. A-7. 


* Quality-Delivery-Price vs. Price-Delivery-Quality 





® Only Chrysier makes Ollite 


wal AMPLEX DIVISION 
<a CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


PRECISION PARTS © SELF-LUBRICATING BEARINGS © METAL FILTERS © FRICTION UNITS 
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LONG LIFE, LOW FRICTION 
SEALING WITH 
KAPSEAL! 


The KAPSEAL is a Teflon ‘‘boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


eee ee eae COMBINES WITH A STANDARD O-RING 


illation n both the laboratory and 
the field wit itstanding result Tests have run ' The KAPSEAL con 


tvle Kin and Kex. Kin 
1.000.000 before they were discontinued, while a is used wl : ih ealing surtace 
hvdraulk nt ive has logged over 2.000.000 evel While Kex is used when tl OD) is the sealing surface 
(On a rod-seal insta s performing satisfactorily I} KAPSEAL combine wit i standard ©-ring and the 
at 1500 PSI ‘ nbination can be ’ illed in any gland that was de 

sig or the ring on e combination can also 
LOW FRICTION The Karseat i made out of Teflon yr uaed to replace stacks of V-rings giving « greatls 

th ius of the extremely tow co 
tion this 1 


plified desigt uuttoned-up design is possibk 
efficient of fr iterial has. It provides a seal because the long-life, low-friction characteristics of the 
ing member with low breakout friction, Teflon is superio KAPSKAL reduce seal repla nent requirements to the 
o rubber in this respect because its breakout and run 


ning friction are tl same While rubber’s breakout frix 
tion is about 50 times greater than its running friction WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 


Thus the Kapseal-O-ring combination provide good 


extent that the mechanism can be sealed shut 


KAPSEAL is a trademark of Minnesota Rubber Co 


sealing characteristics nd the ability to rf 
‘ 6 : ‘ 2 y to perform sat Tefion is a trademark of the DuPont Company 


isfactorily after prolonged periods of inactivity 


FOR MORE INFORMATION ON THE KAPSEAL... 


FREE COVER TO BIND YOUR | @ 





—- ———__—_——__> | 


MR “FACTS FOR FILING” PAGES | DEPARTMENT 229 + 3630 WOODDALE AVE. 
MINNEAPOLIS 16, MINNESOTA 
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water-lubricated G RAP H ' TA R 


bearings in “canned” 


(CARBON-GRAPHITE) 


motor pumps 


give exceptional performance in 


high-pressure, high temperature 


























Special hermetically sealed motor-pumps, known 
also as “canned” motor pumps, were developed 
by Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. These same 
pumps have proven a convenient means of pump- 
ing high temperature fluids for a number of 
nuclear reactors and other high pressure, high 
temperature fluid applications. 


The thrust bearing utilized in the “canned” motor 
pump is a self-equalizing, water-lubricated, 
pivoted-pad bearing with inserted GRAPHITAR 
bearing surfaces. The radial sleeve bearings are 
also made of GRAPHITAR and are designed to 
be lubricated by the pumped fluid only .. . in 
the case of pumps used in nuclear reactors, only 


fluid systems 


radioactive hot water is employed as lubrication. 


GRAPHITAR is utilized extensively in tough 
applications because of its many unusual proper- 
ties. It is non-metallic, resists chemical attack, has 
self-lubricating properties, a low coefficient of fric- 
tion, is mechanically strong, hard as steel and 
lighter than magnesium. GRAPHITAR will not 
warp and shows no expansion or contraction in 
extreme temperature changes. 


This versatile engineering material, 
GRAPHITAR, may well solve one of your 
difficult design problems. For further in- 
formation on GRAPHITAR and its many 
applications, send for our engineering 
manual No. 20. 


THE UNITED STATES GRAPHITE COMPANY 


DIVIS 


GRAPHITAR™ 


THE WICKES 
* GRAMIX® 


10N 


CARBON-GRAPHITE 


CORPORATION, 


POWDER METALLURGY 


SAGINAW 1, 


© MEXICAN”  Grapnite prooucts °* USG® 


MICHIGAN 


BRUSHES 
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